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1. CHEMICAL:

Common Name: AVERMECTIN B,
Qther Names: Abamectin, MK-93¢ o
R
OCHs :(" -Clig
(iy
— n 0
"°CH 0 S
oCliy
T maeTIey Ane d0r afy’

i3 HUS Al e -L~OLEANOROSYL =
o ~L-OLEANDROSIDE .

CisHesOqy Molecular Weight = 829.97 . )
C47H70014 Molecular Weight = 858.56 (R = CHj)
C.aH7204, Molecular Weight = 872.58 (R = C;Hs)

Che

5-O-demethyl-25-de ( l-methylpropyl) -25-( l-methylethyl)
avermectin a,, _

CAS Number: 65195~-55~3

Formulatjion; EC (Emulsifiable COhcentration)

1l gallon = 0.15 pounds of Avermectin B,

P i :
Physical State: odorless, off-white ' to yellow
. .6rystals from methanol

Vapor Pressure 1.5 x 10" torr

Melting Point: 150-155° ¢ (dec)

Solubility (at 20° ) o
water: 5-10 ppb (= ug/L)
acetone: 100 ppm (= mg/L)
n-butanol: 10 pPpnm
chloroform: 25 ppm
cyclohexane: 6 ppm
ethanol: 20 ppn
i-propanol: 70 ppm
kerosene: 0.5 ppm
methanol: 19.5 ppm
toluene: 350 ppm
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2.  TEST MATERIAL: Avermectin B, Active Ingredient

The potential edge~of-field runoff of the active ingredient,
avermectin B, (AVM) which is applied to a foliated cotton crop on
a 10 hectare field in Williamson County TX, is simulated.
Rainfall is simulated for 3 conditions (wettest year, average wet
yYear and dry year) (Cooksey & Eiden, 1990) using the PRZM model
[Pes;icide Root Zone - Model] (Carsel et al., 1984). As a

AVM, EXAMS II [Exposure Analysis Modeling System V2.94] (Burns &
Cline, 1985) is employed to examine the possible fate of avM
which washes from the edge-of-field into a one hectare pond.

The simulation of the fate of AVM is considered using a
number of critical assumptions:

shortly after applying AVM at maximum label concentration#*
to a 10 ha field, avermectin B, washes from the field as a
substance bound to Branyon soil (clay) from the edge~-of~
field directly into  the pond. Avermectin B, has low
solubility in water (5 ug/L = ppb) and binds to soils (ky =
134 for clay). The AVM may either wash from.the leaves to
the soil or be present as a residue of active ingredient
which drifted to the soil at the time of application.

* Maximu bel C tratj al = 0.15 1b ai)
48 fl oz / acre / Y = 0.05625 1b ai / acre / yr
=3.507 L/ ha/y = 0.0631 kg / ha /yr

B. The representative pond-stream-stream scenario is
assumed to be a one hectare pond, 2 meters deep, which
receives the runoff directly from a ten hectare field. The
outflow from the pond is to a small stream, 100 m x 3 nm X
0.5 m, which in turn flows into a larger stream, 300 m x 3 m
X 0.5 m. Each 1littoral comparment has a corresponding
benthic compartment with the equivalent area and 0.05 meters
deep.

c. The introducgion of the active ingredient as a single
load (5.19 x 107 . kg/10 ha f£fisld) into one compartment
(either littoral or benthic) of a 2 compartment pond model
is assumed to  mix instantaneocusly throughout that
compartment. v

D. - A principle pathway of AVM degradation is through
Photolysis with a direct photolysis half-life (Ty,,
photolysis) of 12.5 hours. '

E. ~The field dissipation half-life (T2, dissipetion) of
AVM is assumed to be either 60 or 120 days.
Simulatione of the Ervircrments! Fate of Avermeitin 81 in an Aquetic Ecosystem with EXAMS I1 3



F. ~ Other assumptions consistent with the functional
operation of the EXAMS II model have also been employed.

G. Simulations for surface runoff are undertaken with a
daily time step. ([See Appendix 1.]

3. STUDY / ACTION TYPE:

SIMULATING ~FH##~ ENVIRONMENTAL FATE OF AVERMECTIN B, IN
AN AQUATIC ECOSYSTEM (POND~STREAM~-STREAM) WITH EXAMS ITI

This report is prepared at the request of the Ecological
Effects Branch, Environmental Fate and Effects Division, Office
of Pesticide Programs, U.S. Environmental Protection Agency.

Simulations are for the fate of avermectin B, in an aquatic
environment: A small, constant volume pond ("closed ecosystenm")
with 2 compartments (littoral .and benthic), an inflow equal to
outflow plus evaporation and with relatively little 1loss of
sediment which has washed in with the inflow. The outflow from
the pond is into a small stream which, in turn, flows into a
larger stream.

Estimated Environmental Concentrations (EEC's) of avermectin
B, are reported for up to one Year following the catastrophic
loading of avermectin B, which is assumed to be béund to erodible
clay soils. :

4. S DEN (o] : Accession No.:
EFGWB / SWS Report 90-05-0003

SIMULATING THE ENVIRONMENTAL FATE OF AVERMECTIN B, IN AN
AQUATIC (POND-STREAM=-STREAM) ECOSYSTEM WITH EXAMS II

5.  AUTHOR: . Paul L. Zubkoff WM/ Zé/%

Chenmist ;542‘
6. REVIEWED BY: Catherine A. Eiden C)%N_ ) :

Chenist

Surface Water Section 594?74Q9
Section Head

Environmental Fate & Ground Water Branch

Environmental Fate & Effects Division .

7. APPROVED BY: Catherine A. Eiden - 2%??7;
Surface Water Section _

Environmental Fate & Ground Water Branch ?/ / ?'/7()

Environmental Fate & Effects Division
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8. CONCLUSIONS:

Ba;ed on the appropriate use of EXAMS IT, the environmental
fate simulation of avermectin B, leads to the following
conclusions:

No aquatic dissipation rate was available for use in the
simulations. The aerobic soil decay rate taken from laboratory
studies was used as the "lumped" dissipation rate to encompass

.other possible pathways of degradation of AVM, e.g. hydrolysis,

microbial decay. This lumped dissipation rate was used as a
surrogate Ty, , ioiysis decay rate for the purposes of the
simulations.

Since AVM is stable for 30 days at PH 5, 7, and 9, chemical
hydrolysis is not expected to be a significant degradative
pathway.

Photolysis is expected to be the major degradative pathway
for AVM in the upper portions of the littoral compartment of the
pond and streams. Photolysis will not be a factor in the
degradation of AVM in the benthos.

AVM is expected to persist in the benthos because it does
not degrade under anaerobic conditions. ’

In the catastrophic worst case scenar%o, it is assumed that
the edge-of-field runoff load of 5.19 x 10 Kg of AVM from 10 ha-
adsorbed to erodible clay enters either the 1littoral or the
benthic compartment and immediately mixes with the entire volume
of the pond comparment. Under such conditions, AVM immediately
reaches 1its highest concentration in the pond 1littoral
compartment when the load is made directly to that compartment.
The total concentrations in the littoral compartment are:

0.519 g AVM Load to Pond

(All values in ng/L = pptr) Littoral Benthic

L B L B
Ty 295.5 - 0 Highest
Taen 232 544 3 7496
Toen 168 1784 11 6992
Torg 37 3555 22 5138
Ta0d 23 3340 21 4472
T\204 5 932 6 1193
Trgod 0 28 0 36

, The relative distributions of avermectin B, in the littoral

and benthic compartments of the pond and streams are presented
although a high degree of uncertainty exists because verifiable
information associated with some key parameters which were used
in the simulations could not be ascertained.

Simslations of the Envirormental Fate of Avermectin 81 in an Aquatic Ecosystem with EXAMS II 5



In summary, AVM can be expected to persist at 100-300 ng/L
(=pptr) for several days in the pond littoral compartment L1 of
the aquatic environment (Pond-Stream-Stream) based on a
catastrophic worst case runoff event. The concentration then
decreases rapidly to less than 50 ng/L (=pptr) after 21 days
according to the EXAMS IT simulation. Degradation slows so that
between 50-250 days AVM remains in the water column (dissolved
and sediment associated) at 1-10 ng/L (=pptr). 1If the loading of
AVM 1is primarily to the Pond Benthic B2, high levels of AVM in
the benthic compartments B2 and B4 can be expected to persist
beyond 120 days.

The simulations presented herein represent the relative
extreme conditions of a catastrophic loading to either the Pond
littoral L1 or the Pond benthic B2 compartments. Since the
loading probably partitions between the pond littoral and benthic
compartments, the relative values would be expected to lie betwen
those of the extreme cases presented herein.

Multiple applications and repeated use may be expected to
lead to a build-up of AVM in a closed system, e.g. a pond. 1In

the pond benthic compartment, AVM is shown to persist at-

relatively high concentrations for 120 days. If the sediments
become anaerobic, it is likely that degradation will be delayed
further (infered from laboratory studies).

[See Conclusions and Discussion sections for more detail.]

Simutations of the Envirormantal Fate of Avermectin 81 in an Aqamtic Ecosystem with EXAMS I 6



9. BACKGROUND
Aver@ectin B, (AVM) is currently under consideration for
registratlop S an emulsifiable concentrate (EC) containing 0.15
lb active ingredient (a.i) per gallon. AVM is a mixture of 2
compounds containing a l6~-membered macrocyclic lactone ring
connected at the 13 Position to the disaccharide unit, a-r-
oleandrosyl-a-L-oleandrose. When mixed with water according to
label directions for use, avM will control spider mites (two-
spotted, carmine, Pacific and strawberry) on cotton. At an
application rate of 8-16 fl. oz. of EC 0.15 (2% ai) in a minimum

©of 5 gallons Per acre spread to provide thorough Coverage,
restrictions include:

1. Not more than 48 fl. oz. per acre per year

2. Do not apply within 20 days of harvest

3. Do not graze or feed cotton folliage

4. Do not apply through any type of irrigation system

This product is highly toxic to bees exposed to direct
treatment or residues on blooming Crops. Do not apply
this product or allow it to drift to blooming crops or
weeds if bees are visiting the treatment area,

over time for chemicals used for aquatic Crop, -non-crop ang

impact Purposes are described. However, there are no specific
requirements which pProvide for all the data for the modeling of
environmental fate of the chemical. Thus, such data must be
derived from whatever studies the registrant has submitted to Epa
or other sources, if available., 1rn sCme cases, surrogate values
may be provided by wusing good judgement based on the
characteristics of the chemical (Lyman et al., 1982) or by
relying on the model to provide default values. -

A, vi t , v _ 1

Simulations of the environmental fate of AVM in aquatic-

environments were undertaken using several Suppositions:

Simulatfons of the Environmental Fate of Avermectin 81 in an Aquetic Ecosystem with BXAMS i1 7



1. Hydrolysis

Because chemical hydrolysis of AVM at pH 5.0, 7.0 angd
9.0 is not measureable (constant values_obtained after 30
days at 259, hydrolysis is not considered to be a major
pathway of degradation in the aquatic environments simulated
(EFGWB #82-0130, #89-0143).

_ AVM is simulated to degrade under aerobic aquatic
conditions with a T2, aquatic ecobic = 60 days and but not
under anaerobijc aquatic conditions or when AVM is ip the
hydroseil. The conservative aerobic S0il decay rate of 60

midway in the range of values for T : :
measured in laboratory studies: 2-3 weelysz'a(e'f21321 djmlto dfcla -
120 4. For the EXaMs simulations, only the neutral species
wWas considered; a Ty2

molecule, either free 'in aqueous phase or bound to soil, was
assumed (EFGWB #89-0227/-0225, #90-0710/-0711).

2. Photo;zsig

. Studies on the photolysis of avm indicate that the
Ty/2, hototysis is < 19 h with specific studies indicating a
v i €S 4.5 h to 12.5 p (EFGWB #89-0143). For the Exams I1
Simulations, a T1/2, photolysis = 12.5 h is used. Photolysis
is considered the major pathway of degradation of AVM in the

Volatilization is not considered a significant pathway
for the issipation of avM from the aquatic environment
because of jtg high molecular weight (858.56¢ or 872.58),low
vVapor pressure (1.5 x 107 torr) and its high binding
constant for soils (Ky = 134). (In earlier simulations, the
molecular weight = 829,97 calculated from the empirical
formula with R groups obscured was used.)

4., A bj aerobic a t vi me

- :&H-avermectin, at levels of 1 PPm in aerobic soi}
environments under non-sterile conditions, dissipates with a
half-life (Ty2,  dtasipation) ©f ca. 14-28, 2856 and 56 days
for Lufkin fiﬁa Sandy loam, Houston clay and course sand,
respectively (Bull & Ivie, 1982; Bull et al. 1984). Under
Similar conditions, the T1/2,  dissipation at 0.1 ppm for avM
in Lufkin fine sandy loam ’anci ﬁ::ustonclay is 3-4 weeks
(Bull, 1985). Bull (1985) also reported that AVM dig not
leach and that under aerobic soil conditions with Lufkin
fine sandy loam, the major degradates were an equilibrium

Simulations of the Envirormentsl Fate of Avermactin 81 in en Aquetic Ecosystem with Exams 1] 8
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AVERMECTIN s‘o -

Figure 1. Structures of avermec: 2 Bia and two of 1ts degradatior. producta in soil.

1:2.5) of the 8a-hydroxy derivative ang the
corresponding ring-opened aldehyde derivative.

The T, , dissipagion at an application rate of 0.02 1b
ai / acre for a California sandy loam (Tulare County) was
Calculated as 40 .days (EFGWB #89-0227/-0225). In a field
dissipation study on cotton with california muck (high
organic matter), the Ty)a, dissipation = 267 days and in ca
sandy loam the Ty,2, dissipati = 102 or 132 days in top or
middle samples, respectlvef} (EFGWB #87-0292), " 1n the same
study, a T,, dissipation * 20 days was reported for
application of'AVM at 0.1 and 1 pPpPm under aerobic conditions
with a fine, sandy loam. »

In a recent residue study for AVM, Wehner (1989)

reported a Tysa ' dissi tion = 31 days for a Coarse, sandy
Soil (EFGWB #90=-0719 -0711).

In a laboratory aquatic dissipation study, AVM adsorbed
to sandy clay 1loam (35.2% clay) was introduced into
simulated ponds of approximately 1000 liters of farnm pond
water (EEB # 400696-10, Wislocki, 1986). Within one hour of
treating the soil with AVM at approximately 0.025, 0.075 and
0.25 1bs ai/acre (1x, 3x and 10X the maximum use rate of
0.25 1bs ai/acre, respectively, in order to facilitate
analytical leasurements), the soils were introduced into the
tanks which were also lined with sandy clay loams "(54.4%
sand) over clay loam soil (35.2% clay). Soil similarly
treated ang left undisturbed for 90 hours yag also
intreoduced into other tanks.

Although the design of the pond study was meritorious
for simulating the dissipation of AvM in an aquatic
environment, the results for the immediate runofs study were
too erratic for calculating a decay rate with confidence.
Undoubtedly, variations in environmental conditions
(fluctuations of plankton populations within the tanks,
unanticipated visits by small raptiles and mammals and the
arrival of Hurricane Danny) were not conducive to
undertaking analytical measurements near their level of

Simulations of the Envirormental Fate of Avermectin 81 in an Aquatic Ecosystem with BXws 1} 9




detection (EEB #400696-10; Wislocki, 1986). At best, the

data indicate the AVM molecule is stable in the aquatic
environment.

In summary, no aquatic dissipation rates are available
for use in the simulation. A mid-range aerobic soil decay
rate determined in laboratory studies (T1/2. seropic) was used
as a surrogate hydrolytic rate (Tuzmmwwﬁ;) for the AVM
neutral species (either free in the ‘aqueocus phase or sorbed
to soil particles). (When the coefficient of hydrolysis for
the neutral AVM species was derived from the surrogate
T4/2, aerobic rate and utilized as the microbial decay rate,
the EXAMS model failed to converge because the computation
of chemical hydrolysis has priority. Thus, for the
simulation, all decay processes are "lumped" as the first
order hydrolysis rate constant.]

4. Adsorbtion / Desorbtion

Of the adsorbtion values (K,) for AVM which have been
reported for various soils, the value of Ky = 134 was used
for the Branyon clay soil. In addition, the fraction of
organic matter was selected as 2%. The selection of these
values are consistent with information provided by the DBAPE
soils data base (Imhoff et al., 1990) and discussion with
extension -agents of the Soil Conservation Service in
Williamson County TX.

for

Freundlich constants, K adsorption and  Kyeororion
three soils are (EFGWB #89-0534):
Silt Loam Clay Loam Sand

Three Bridges NJ Houston TX Lakeland FL

Sorb / Desorb Sorb / Desorb Sorb / Desorb

Freundlich

n 1.012 1.047 1.168 1.162 1.253 1.059

K 6.99 7.65 134 125 18.2 75.4
5. arameter Valu vid b

After changing the geographical coordinates for
reference latitude to Three Rivers NJ for the photolysis
reference latitude and to Austin TX for pond Ysite," the
EXAMS II model provided mean environmental input data for
biologicals, hydrographic parameters, sediments (except bulk
density which was set to 1.3 for the Branyon clay and
fraction of organic matter which was set to 2%),
miscellaneous environmental data, advective and ~ mean
dispersive transport fields and mean global parameters.
EXAMS II computed the kinetic profile of the chemical and
provided mean chemical reactivity of the ecosysten.

Simulations of the Envirormental Fate of Avermectin B1 in an Aquatic Ecosystem with EXAMS 11 10



6. Summary

In.summary, the important aquatic dissipation rate was
not available for use in the Simulations. The aerobic soil
decay rate taken from laboratory studies was used as the
"lumped" dissipation rate to encompass other Possible
pathways of degradation of AVM, e.q. hydrolysis, microbial
decay. This lumped dissipation rate was used as the (non-
Sterile) decay rate for the purposes of the simulations, as
descriEEE—breviously.

dominant factor in the degradation of AVM. Photolysis will
not be a factor in the degradation of AVM in the benthos.

(See Conclusions and Discussion Sections. )

Other Unresolv estions o vi + te o

Although not included jin these simulations of
environmental fate, future simulations should include the
environmental fate of the major degradates, an equilibrium
mixture (ratio 1:2.5) of the 8a-hydroxy derivative and the
corresponding ring-opened‘aldehyde derivative.

the build-up of 2 daughter degradate in the environment
(EFGWB_ #90-0710/-0711) [ See Appendix 2].

'1. Predicting the fate of the chemical in aquatic

ecosytems ;

Simulations of the Ervirormentsl Fate of Avermectin B1 in an Aquatic Ecosystem with EXAMS 1] 11



2. Defining, within reason, the dissipation of the

chemical from water, sediment, etc.
. Defining proper use patterns of

aquatic

herbicide with respect to specific hydrological,

limnological and environmental parameters

4. Guiding subsequent research and development efforts

When laboratory and field data are integrated

into

appropriately designed modeling studies, a validation of
selected processes (how accurately the modeling effort is
simulating the real system) may be made. Within the con-
straints of the model, the data may provide a fairly com-
prehensive framework for assessing the environmental fate of

AVM. However, neither validation nor sensitivit
are discussed in the context of the sparse data

available for the EXAMS II modeling.

Simulations of the Envirormantal Fate of Avermectin 21 in an Aqatic Ecosystem with EXAMS 11
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10.

LA,

B.

DISCUSSION oF INDIVIDUAL TESTS OR STUDIES:

Study 1.p.

SIMULATING THE ENVIRONMENTAL FATE OF AVERMECTIN B, IN an
AQUATIC (POND-STREAM-STREAM) ECOSYSTEM wiTy EXaMs 11

Materials ang Methods:
—S==244ais and Methods

EXAMS 1T (Exposure Analysis Modeling Systems V.2.94) is
an interact've model that allows the user to sSpecify and
store Properties of chemicals ang ecosystems, modify either
Properties or environments and conduct rapid evaluations ang
€rror analysis of the probable aquatic fate of Synthetic

organic Chemicals (Burns g Cline, 1985). The loadings,

Processes that export the compound from the System angd
transformation Processes within the system that convert the
chemical ¢to daughter_ products, Output tables describe
chemical eéXposure, fate angd persistence.

EXAMS 1T includes Process models of pPhysical, chemical
and biological Phenomena governing the transport ang fate of
chemicals. Each process algorithm computes the kinetics of
chemical transformationg and accounts for interactions
between Chemistry of the compound and environmental forces
that shape jtg behavior in the aquatic Systems. This
"system independent" approach allows the use of the
fundamental chemistry of compounds in the laboratory' and
other test conditions for evaluating the Probable behavior
of the compounds in enviroments to which they have not been
tested directly. :

EXAMS 11 Computes the kinetics of VOIatilization and
transformationg attributed to direct Photolysis anqg hydrely-
sis and biological degradaticns-using standard water quality

Simulations of the Envircrmental .Fate of Avermectin 81 in an Aquatic Ecosystem with EXAMS I 13
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10.

C.

Simulations

. Thg Potential worst case edge-of-fielq runoff of the
active ingredient, avermectin B, (awM), is applied to 4

Condition Run-off (Kgéna) Julian Date
wettest year 5.19 x 10 235
average wet year 1.23 x 10°° 235
dry year 0 234

shortly after applying aAvM +g the field, avermectin B,
Washes from the field as a substance bound to Branyon soil
from the edge-of-field directly into the pond. - Avermectin
B, has 1low solubility in water (5 PPb), binds tightly to
soils (kyq = 134) and does not volatilize (vapor pressure
= 1.5 x 10 torr). The avm may either wash from the leaves
to the S$oil or be present as an active ingredient which may

2. The pPond-stream-streanm SCenario ig assumed to be a 1
hectare pond, 2 meters deep, which receives the runoff
directly from 4 10 hectare field. The outflow from the pond
is to a small Stream, 100 m x 3mx 0.5 m, which in turn
flows into a larger Stream, 300 m x 3mx 0.5 m. :

3. The introduction of the active ingredient as a single

to one compartment (either littoral or benthic) of a
2 compartment pond model isg assumed to mix instantaneously
throughout that compartment. By loading ¢o either
compartment of the bond, tha distribution of AVM is

Presented in the extreme cases.

4. The principle pathway of avm degradation ig through
Photolysis with a direct photolysis half-ljife (Tva
photolysis) of 12.5 hours. : . _

5. The hydrolysis half-ljife (T4, hydrotysis) of the avm
neutral molecule is assumed to be either 60 days. selected
simulations were undertaken using a T1/2,hydrotysis = 120
days. .

Similations of the Envircrmentst Fete of Avermzctin 81 in & Aquetic Ecosystem with Bxs 1] 14
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10.

D.

6. OFher assumptions consistent with the functional
operation of the EXAMS II model have been employed

RESULTS

1. Comparison of Manual, PRZM and EXAMS IT

Runoff loads from 10 ha fields as simulated by PRZM
were used to calculate the initial concentrations of AVM in
a 2 x 10° liter pond. These initial concentrations were 160
pptr (ng/L) and 5.46 pptr (ng/L) for the catastrophic
extreme case and average years, respectively. These values
agree with the initial concentrations of AVM in the pond
from the EXAMS II simulations. These calculated results are
slightly lower than the manual and EXAMS II calculations
because they consider the field runoff as an input volume to
the 2 x 10" liter pond whereas the EXAMS II calculations do

not maintain material balance with respect to the inflow
water.

Table 1. Comparison of the Intitial Instantaneous Loadings
to the Pond. The compartments receiving the
loadings are designated with "#n,

Manual
including
Load Manual Runoff EXAMS

(kg / 10 ha) {(na/L = pptr)

5.19 x 10°* * 11 259.5 160 259.5
B2 -

1 - - -
* B2 10360 10380

1.123 x 107 * 131 5.615 5.46 5.615
B2 - - -

L1 - - -
* B2 244.6 - - 224.6

2. §1mnlgsi9ng_g1_Enzixgnmsn:g1_Ia;g_g:_azg_ziSL_Bxauﬁ_ll

The simulations were conducted with numerous variables
maintained as constants (Table 2).

The 1littoral compartments are disignated as L + an odd
number following; the benthic compatments are designated as
B + an even number. The pond compartments are L1 and B2,
those of the small stream are L3 and B4 while those of the

Simulations of the Envirormentzl Fate of Avermactin B1 in en Aquatic Ecosystem with BXAMS I 15
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larger strean are L5 and Bs.

Table 2.
the simulations.

Molécular Weight

Variables which are maintaineq constant

throughout

872.58 g mole’’

Solubility = 5ug L' (pph)
Vapor Pressure = 1.5 x 10 torr
T1/2,dissigatigp_ = 60 days PR
neutral hydrolysisg = 4. 81_2x l,? h
phOtO‘.Ysis - 5054 X 10 h
Fraction Org Matter = 0.02 3
Bulk Density = 1.3 gcnm
Table 3. Chemical and Environmental Parameters for the
EXAMS II sSimulations of Avermectin By in the
Aquatic  Environment (Texas Pond-Stream-Strean
Scenario)
1. Chemi;ga
Partition goefﬁgfent;
Octanol / Vater l(ou = 9.77 x 1()3
Biomass Kp = 1.81x 165
Mﬁm?ﬁaiuuwg, = 134
Reactivig Coefficientg
Dissolved, meutral ‘
Kneutnl,disslvd * 481x10
Sorbed, neutral ‘
Kf'oeutt‘.l, sorbed * 481x10
Hydroly:is
T1/2,hydrolysis * &0 days .2
Photolysis xphctotysis = 5.5 x 10
2. rvi tal _Parame
- Biologfeal EXAMS 11 values
Hydrological EXAMS 11 values
Sediment Properties
Bulk Dengity s 1.30
Organic Matter = 2%
L EXAMS 1] Velues
Other Envirormantal Data EXAMS If vatues
Chemical Resctivity EXAMS 11 velues
Geometry (Prd-Strm=Strm) EXAHE I1 values
Similations of the Envirormental Fate of Avermectin 81 in en Aquatic Ecoeystem with OUNs 11 ‘ 16



Case

Although selected sensitivity analyses were undertaken for

solubility, Twadnsmanm' fraction of organic matter, bulk
density and loadings, the results are not presented here

Although 2 loadings were used, simulations demonstrating the
results are bresented only for those of the worst runoff

cases (5.19 x 1073 kg washing from the 10 ha field into the
1 ha pond)..

All results are for Total AVM in either the 1littoral or
benthic compartment where

AVMTotal = AVMdissolved + AVMadsorbed + Avnbiosorbed‘

The results of simulations are presented graphically in
Figures 1-3, summary notes are tabulated (Table" 4) and
Supporting data are tabulated in Tables 5 and 6. The data

also included for the longer term simulations. In all
cases, the vertical scale (1-10,000 ng/L (PPtr)] is the same
in all figures.

. Catast i oa ompa ent

The results of simulations of catastrophic loading of 5.19 g.

Figures 1A and 1B. The shorter term results (1-60 days) are
depicted in Figure 1A and those of longer term (1-360 days)
are in Figure 1B.

The data fall into 2 distinctive sets of curves: In Figure
1A, the 3 upper curves represent distributions in the
benthic compartments of the pond B2, small streanm B4 and
larger stream B6; the 3 1lower curves represent the
respective littoral compartments, L1, L3 and LS.

The loading of AVM to the pond littoral L1 shows an initial
high loading at 232 ng/L (pptr) with the highest AVM total
concentration representing T, . There is a rapid decline
in the L1 total concentrations during the first 14 days
probably due to photolysis in the L1 surface waters, rapid
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dispersion and Settling to the pond benthic g3 and advection
to the adjacent small strean littoral 3 Compartments;
there is 3 slight delay in advection to the large streanm
littoral 15, After 60 days, the decline is linear in the
pond littoral L1. yote that the AVM tota] concentrations in
the pond 13 and the small Stream L3 are greater than 199
Ng/& for the first 14 and 4 days, respectively.

The AVM total concentrations in the pond benthic B3
compartment (upper middle curves of Figures—rx and 1B)
attain maximunm levels (> 31300 ng/L) between 14 and 30 days
(middle Curve): those of the small stream benthic B4 (upper
top " curves) attain high avm total concentration levels
(>1000 ng/L) after 2 days, maximunm AVM level at 14 days
(5310 ng/L); these high levels (>1000 ng/L) persist beyond
90 days. After 120 days, the level in the pond benthic
compartment B2 are greater than either of the streanm benthic

pond B2 and the Small stream B4 compartments are reached at
approximately 130 and 150 days, respectively; the 1% of
maximum levels are reached between 300-360 days.

Table 4. Summary Index to Figures 1 - 5.
~ Simulations of Fate of Avermectin B,
Pond: 11 / B2
Stream 1: 13 / B4
Stream 2: 15 / Bé

Figure Load X-axis Results

1A Littoral 11 60 4 B4 >= B2 > Bg >> Ll > L3 > 15
1B Littoral Ll 360 4 B2 > B4 > B6 >> L1 > L3 > 15
2A 7 Benthic B2 60 4 B2 >> B4 > Bg >> L1'> L3 > 15
2B Benthic B2 360 4 B2 > B4 > B6 >> 11 > L3 > L5

soils, loadings to the pond benthic B2 were. considered ag
the other extreme case. Illustrated in Figures 2A and 23
and values in Table 6 are the maximum levels of AvM total
concentrations found in the pond benthic B2 which received
the 1load. Furthermore, the higher B2 1levels persist
throughout the year and the rate of decay is slower than
that of the loading to the pond littoral 11. (Compare the
AVM levels at day 240 of Figures 1B and 2B.) Note also in
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Figure 2A and 2B that the maximal AVM levels are attained at
different times:

1-60 days: B2 >> B4 > Bg >> Ll > L3 > Ls
60-360 days: B2 > B4 > B6 >> L1 > 13 > L5

Supporting data are attached as Tables 7 and 8 of Appendix
3. Tables 7 and 8 are composites of Tables 15 and 20 of the
EXAMS II output, respectively, for days 1,2,4,7,14,21,30,60,
120,240 and 3s60.

5
Table 7 (EXAMS II Table 15)

Table 7 summarizes the relative mass balances and
distributions of avermectin B, in the 3 littoral (Water
Column) and 3 benthic (Benthic Sediments) compartments
with respect to Total, Dissolved and Sorbed (sediments
and biota) chemical at the end of each of the above
elapsed days.

. .
Table E able 20

Table 8 summarizes the relative Exposure Concentrations
in the entire water Column and all the- Benthic
Sediments. The relative Fate of AVM in Water Column
and the Benthic Sediments and the routes of dissipation
are also summarized therein. -

In summary, based on a limited set of data for aquatic
dissipation of avermectin B;, the relative distributions ang
fates of AVM in an aquatic environment have been simulated.
The major assumptions which need further verification in
either laboratory or field observations are:

1. The dissipation half-life of AVM in the aquatic
- environment ,
2. Identification of fate associated with microbial
activitities

3. Possible pathways of degradation which may be better
coupled to the process algorithms inherent in the EXAMS
II model

4. The potential for AVM to accumulate in the environment
if aerobic conditions do not exist.
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Loading to pong Littoral L1
[Data Obtained from Table 15 of EXAMS II)

A, Totaf_éhemical Concentrations (ng/L)

v bty ! 2 ] 7 il 2 0 o 1 \ Y

S 10Ny Laud 1o Pong Littoeal . ] ’ L0 =10 0
Lable 13 Al Nalues are [org Chemical Concentrations
nal. L1 22 08 188 123 3] 3 2 1 5 1 0
ppe L.} 113 100 91 n 43 W n 19 4 1 0

L3 27 n 3 28 k) 10 16 9 3 1 0
nzl. B2 . S4 1017 1784 2582 424 WIS 2y 238 9312 3
e Ba 158 2000 gagy M0 snse g 027 641 ; gj 1':

Bs 153 477 1068 1703 2916 250 M0 1550 $ss 87 15

Table 5. Relative Distributions of Avermectin B, for 5.19 ¢
Loading to Pond Littoral 11
(Data Obtained from Table 15 of ExaMs II)
B. Dissolved Chemical Concentrations (ng/L)
Dav Littoral 1 2 4 7 14 21 30 0 120 240 60

L1958 AVM Load to Pond Littoral - L
[able 18 All Values are Dissoived Chemical Concentrations (ng/L)

L1 231 207 167 12 63 37 23 1 5 0
ngl. L3 114 108 91 n 43 2 20 10 4 1 ]
e LS 27 33 31 27 2 I8 15 9 3 1 0

B2 3 6 11 16 b1 2 21 14 6 - 1 0

B 4 .10 18 27 kX k} % 13 4 0

Bea 1 3 7 11 15 16 1$ 10 3 1 0
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Table 6. Relative Distributions of Avermectin B, for s5.19 g
Loading to pond Benthic B2
(Data Obtaineq from Table 15 of EXAMS II1]
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Table s. Relative Distributions of Avermectin B, for 5.19 ¢

Loading to Pond Benthic B2
(Data Obtaineq from Table 15 of EXAMS I1I)
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) S92 AVM Load to Pond Benthic - B2
Table 18 All Valyes yre Diuolved'Chemical Concentrations (ng/L.)
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Figure 1. 5,319 g Avermectin B, Loading to Pond Benthic B2
A = 0 - 60 Days a-o-;sonay; :
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11. CcoMmp ON OF ONE-LINER:

This study reports simulations on the residual concentrations
of AVM one year after introduction into a small pond assuming
(1) AVM is tightly sorbed to soil which washes into the pond
and (2) field dissipation times (T,,z'dm,mim) of 60 and 120
days.

12. CBI APPENDIX:
No CBI are submitted with this report.
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1. Aquatic EE

2. Figure fro
(EFGWB 490

Appendices

C Simulation Summary - Runoff Determination

m Soil Residue (Field Dissipation) study
=0710/-0711)

3. Supporting Tables

Table 4. EXAMS II Output Tables -
1. Chemical Inputs: Fate Data
2. Chemical Inputs: Product Data
3. Pulse Chemical Loadings
4. Environmental Input: Biological Parameters
S. Environmental Input: Hydrological Parameters
6. Environmental Input: Sediment Properties
7. Environmental Input: Physical Geometery
8. Miscellanenous Environmental Input Data
9. Input Specifications: Advective Transport
10. Input Specifications: Dispersive Transport
11. Environmental Input: Global Site Parameters
12. Kinetic Profile of Synthetic Chemical :
13. Chemical Reactivity Profile of Ecosysten
14. Allochthanous Chemical Loads and Pulses
15. Distribution of Chemical in the Environment
16. - Chemical Speciation of Dissolved Chemical
17. Chemical Concentration Means, Maxima, Minima
18. Sensitivity Analysis of Environmental Fate
19. Summary Time-Trace of Chemical Concentrations
20. Exposure Analysis Summary

Table 5. EXAMS II Table 15 for Days
: 1,2,4,7,14,21,30,60,120,240,360
Results of Load to Pond Littoral Ll on Left
Results of Load to Pond Benthic B2 or Right

Table 6. EXAMS II Table 20 for Days

1,2,4,7,14,21,30,60,120,240,360
Results of Load to Pond Littoral L1 on Left
Results of lLoad to Pond Benthic B2 or Right
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APPENDIX 1

AQUATIC EEC SIMULATION SUMMARY:

I. Runoff Determination

PRZM (Pesticide Root Zone Model) a computer model, was used
to s;mulate runoff of Avermectin EC off a cotton field in Texas.
In simulation, the pesticide was applied 0.024 kg/ha at three
intervals during the vyear. From these results, the following
runoff events have been selected to represent runoff in the wettest
year (the maximum runoff/pesticide conc.), the average wet Yyear

(the average runoff/pest.conc.) and the dry year (the minimun
runoff/pest.conc.).

-Unit Runoff/Pesticide Conc. (kg/ha)

Max Value . Avg Value Min Value
J.Day 235 - J.Day 235 _ J.Day 234
0.00051 kg/ha 0.000011 kg/ha -—Q=-=

These values were used to calculate the pesticide concentration at
edge of field (la & 2a) and the concentration within a 2 x 10
liter pond from a 10 ha field loading (1b & 2b). The calculations
can be found within the attached report.

1. Edge-of-field & Pond concentrations for maximum year loading:
a. Max. Pesticide Conc. from field: = 4.36 x 10™* mg/1 (ppm)

b. Max. Pesticide Conc. in 2 x 10’ 1 pond = 1.60 x 10-4 mg/l (ppm)

2. Edge-of-field & Pond concentrations for average year 1qading:
a. Avg. Pesticide Conc. from field: = 8.5 x 10™' ppm

b. Avg. Pesticide Conc. in 2 x 10’ 1 pond = 5.46 x 1¢°° ppm

Questions regarding the following information should be addressed
to Catherine Eiden 557-7356.
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Avermgctin: Runoff simulation with PRZM for developmen= =:I an
Aquatic Estimated Environmental Concentration (EEC) .
I. Background of Assignment

The Ecological Effects Branch (EEB) has requested-an aquatic
EZC for the insecticide avermectin B. emulsifiable concentrate (&£
formula;iOn)u EEB has specified a simulation with application on
cotton 1n Texas. The surface water section of EFGWB is using thne
Pesticide Root Zone Model (PRZM) to develop a worst-case scenario

for the determination of the runoff loadings of avermectin frem a
10 ha cotton field into a 1 ha pond.

PRZM is a compartmental model designed to simulate chemical
movement for edge-of-field runoff and leaching purposes. The model
is set up with hydrologic, soil, pesticide parameters, cropping
information, and meteorological data specific to the area of
simulation. Precipitation . within the model is distributed between
plant canopy, runoff, and leaching below the root zone. Surface
runoff takes into account both overland flow and interflow.
Pesticide residue transported from the field is calculated as
pesticide in runoff (kg/ha) and pesticide associated with eroded
sediment as (kg/ha), also. The sum of these two outputs from PRZIM
is used as the total pesticide load leaving the field and available
for transport to ponds and streams. ) )

II. Environmental Fate of Avermectin )

Avermectin is a miticide/insecticide commonly used on citrus
and cotton crops for control of various mites. on cotton plants,
it is primarily used for control of spider mites.

Avermectin is not expected to hydrolyze in the environment.
It has been found to rapidly undergo photodegradation in both soil
and water with half-lives of less than one day. Soil metabolism
studies indicate that degradation occurs. with half-lives of two
weeks to two months under aerobic conditions. Anaerobic
degradation is slower. Avermectin has also been found to rapidly
decay from foliage with half-lives of less than one day (Bull et
al, 1984). Adsorption values are high (clay kd=134, silt loam
Kd=30.9) suggesting immobility, thus low leaching potential. The
environmental fate of the chemical suggests it will degrade
rapidly in the natural environment with low concentrations expected
in runoff. However, little is known about the degradation products
persistence and mobility.

III. Runoff Modelling Scenario

Summary of sdenario-dévelopcd for Avermectin on cotton field in
Texas: Estimated Environmental Concentration.

Request from EEB: Scenario Criteria

-Cotton grown in Texas
-Max use application rates

Simulations of the Erwirormental Fete of Avermectin 81 in an Aquetic Ecosystes with EXANS 11 30



-M1in hetween treatment inrterwvals

PR S

~ASsume treatment up ©o edge of water body

Background:. Site selection- THe s
p:esenteq Wlth a request for deter
avermectin. The requirements for s

grface vater team of EFCWB
mination of an aquatic Ez¢C =
ite selection are listed abovw

‘In review of the chemicals use and cotton produgtion with Teuxas,
Dan Reider(EEB) and myself agreed upon a site within Williamson
Co. Texas. Primary soils within the area for cotton productisn
are Branyon and Houston BlaTtrk clays. These are both hydrologic
group D soils(minimum infiltration of 0.03-0.13 cm/hr) . Sloges
for the area range around 2%. The Soil Conservation Service Agent
Bill Owen was contacted regarding the area, he felt thar
considering the crop and runoff/erosion concerns that Williamson
Co. was the best choice for simulation.

Dan Reider of EEB, checked on cotton production levels within the
sounty and found that approximately 42,000 acres are producing
cotton within the county.

Due to the specificity of PRZM input parameters, I have narrowed
the scenario down to one of the two soil types mentioned
previously. Both soil types are high clay %, hydro group D however
the Branyon soil has a higher acreage then the Houston Black. The
scenario description following has been based on a Branyon clay.
. Textural properties and other soil factors are provided in Tables
la &b and were obtained through DBAPE (Data Base Analyzer and
Parameter Estimator) a data base set up from the SCS Soil surveys.

The simulation was run with 10 years of meteorologic data
generated through a sub-routine in PRZM called WEATHER. The
generated data is based on information specific to the Austin,
Texas meteorologic station. The weather file generated was
compared to actual meteorologic data for Austin, Texas and average
annual precipitation values range around 80 cm for both the
generated and actual data. The weather files for this simulation
seem to be closely representative of actual precipitation records.

EEB has indicated that an extreme-case, catastrophic event is
represented by a one-in-ten year storm. This event was not
represented within the generated weather file. In order to
simulate this event, rainfall was manually added on August 22nd of

the-highsst rainfall year cut of the 1C years of generated weather.- .-

August 22nd is the day after the third and final application of
avermectin for a given year of precipitation. The amount of
rainfall added is specific to the geographic area. 1In the case of
Williamson County, Texas, a one-in-ten year rainfall is 16.87 cm
in a 24 hour period.

EEB has supplied a protocol for maximum, average, and minimum
values of pesticide in runoff. . Avermectin application for the
simulation is based on the current label. According to the label,
48 fl. oz./acre/year (2% a.i.) is the maximum label rate. This is
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oroken dewn inro “nree dbplications ar
dt each application interval.

IV. Conclusions

The highest edge-of-field concentration wag 0.000519 kg, /ha ¢
avermaectin.- Thig given as the daily load on August 22nd (r
day 234). The dverage “edge of field load was 0.000011 kg,ha on
August 1llth (Julian day 235). The calculatr
concentration at the edge-of-the-field and in

4 1 ha pond from a
10 ha field are diven in Tables 2 & 3,
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fnd . = -3 SN AN T - At . :_A_' L.
(SOIL SER.Z3 TnAML. BRANYCN SOLL NLMBEIR L NUMERIT t2ze. oo o

- s - i~

DEPTH(CM) CLASS % SAND % CLAY BULK DENS. CRG. MAT. AVAIL H29 HORP

. L H L H L H L L

StR 10.2 L 0 25 40 60 1.15 1.45% 2.0 4.0 0.150.13 0
SUB 152.4 L 0 25 40 60 1.201.45 0.6 2.0 0.15 0.18

STR 203.2 1 0 40 30 60 1.40 1.55 0.4 1.2 0.11 0.18

POTENTIAL CROPS

2 COTTON 6 SORGHUM 3 GRASS/PAS/HAY 9 WHEAT
_ TOTAL ACRES: | 69250. _
FROM:
s TX:491
;—INSTRUCT :

'Next' command to go to next screen

1

ﬁelp:?l Next:F2 Prev:f4 Status:F7 Intrpt:F6 Xpad:F9 Cmnd

~Display (EPD)

Soil > BRANYON ( 1 of 1 ) Zone > SUR Depth 10.2
Organic ‘Wilting Field Capacity
Matter Point wlpt&aw -.10 bar -.33 bar
(percent) -
Midpoint Estimate 3. 0.33983 0.50483 0.57507 0.54308
Estimated Range 2. 0.26707 0.41707 0.46093 0.4312
) 4. 0.4126 0.5926 0.6892 0.65495
NOTE: use Intrpt command to quit display and return to Przm screen.

—~INSTRUCT
i ' View data in highlighted field.
l Use ‘Help' command to see field definition(s).

l

Help:Fl Next:F2 Prev:F4 Limits:FS Status:F7 Intrpt:F6 Xpad:F9 Cmnd

~—Display (EPD)

Soil > BRANYON ( 1l cof 1) Zone > SUB Depth 152.4
' Organic Wilting Field Capacity
Matter Point wiptéaw -.10 bar ~-.33 bar
(percent)
Midpoint Estimate 1.3 0.30362 0.46862 0.50492 0.47441
Estimated Range 0.6 0.23762 0.38763 0.40494 0.37617
. ) ? 2. 0.36962 0.54962 0.60491 0.5726S

Slﬁlnt!n of the !miml Fete of Avermoctin B1 in an Aquetic Ecesyaten with DXANS i} 33



. —3 [R~Ei?
\ - —
- "T—"‘l‘-_—‘.
2 £7 h
., =
SR

334
'Ca



[Vl SNE W

L

~INSTRUCT

1
1
|
i

]

, View data 1in highlighted field,
Use 'Help' command to see field definition(s).

delp:Fl Next

~—Display (EPD)

tF2 Prev:Fd Limits:F5 Status:f? Intrpt:F6 Xpad:F9 cCrnd

———————

| Soil > BRANYON ( L of 1 ) Zone > STR Depth
! Organiec Wilting Field Capacity
f Matter Point wlpt&aw -.10 bar -.33 bar
f (percent)
! Midpoint‘Estimate 0.8 0.26538 0.41038 0.43879 0.41069
]

Estimated Range 0.4 0.1816 0.2916 0.32185 0.29493

: 1.2 0.33915 0.52915 0.55573 0.52644

I

L

NOTE: use Intrpt command to quit display and return teo Przm screen.

203,

2

r—INSTRUCT

SR

View data in highlighted field.
Use 'Help' command to see field definition(s).

Help:F1 Next

Sizulations of the Envirormentsl fate of Aversectin 81 in an Aquatic Ecosystem with EXang 11
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Table 2: ' Calculations for EEC determination.

Maximun Value:
Annual Load

8/23/1 Load

Year 1, August 23rd (Julian Day 23%)

0.00081 kg/ha

0.00052 kg/ha

1) Percent Chemical lost through runoff Annual

(0.00081 kg/ha /0.024 kg/ha x 3 applic.) x 100% = 1.12%

Percent Chemical lost through runoff Daily (8/22/9)

(0.00052 kg/ha /0.00081 kg/ha) x 100% = 63.8% of 1.12% = 0.71%

2) Runoff in cm for August 23rd year 1 = 11.89 cm

3) 11.89 cm

1.189 x 1

1.189 x 1

4) 0.00051 k

5) 4.36 x 10
Pesticide conc

x 10° cm’/ha = 1.189 x 10° cm’/ha
0° em’/ha = 1.189 x 10° ml/ha

0° mli/ha x 10™° 1/mL = 1.189 x 10° 1/ha

g/ha / 1.189 x 10° 1/ha = 4.36 x 107'° kg/1

1% xg/1 x 10° mg/kg = 4.36 x 10™* mg/1 (ppm)
entration coming off of the field.

6) From a 1 ha load:

"0.00051 k

g/ha x 10° mg/kg ,/1.189 x 10° 1 + 2 x 10’ 1 pond
= 2.45 x 10°° mg/1 (ppm)
= 2.45 x 10 ppb = 24.5 ppt

Concentration of pesticide within a 2 x 107 1 pond.

7) From a 10 ha load:

0.00051 ;g/ha x 10° mg/kg x 10 ha / (1.189 x 10° 1/ha x 10 ha)

+2x 10
160 ppt

= 1,599 x 10" mg/1 =

Simulationo of the Envircrmental Fate of Avermectin B1 in an Aquetic Ecosystem with EXANS 1] 35
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Table 3: Calculations for EEC determination.
Average Year: Year 3, August 23rd (Julian Day 235)

Annual Load

0.00024 kg/ha

8/23/3 Load

0.00001l1 kg/ha

1) Percent Chemical lost through runoff Annual
(0.00024 kg/ha /0.024 kg/ha x 3 applic.) x 100% = 0.333%
Percent Chemical lost through runoff Daily (8/23/3)

(0.000011 kg/ha /0.00024 kg/ha) X 100% = 4.7% of 0.333% = 0.015%
2) Runoff in cm from the field on August 23 year 3 = 0.132

3) 0.132 cm x 10° cm’/ha = 0.132 x 10%® cm’/ha =

0.132 x 10° ml/ha x 107° 1/ml = 0.132 x 10° 1l/ha

4) 0.000011 kg/ha /0.132 x 10° 1/ha = 8.5 x 107'° kg/1 .
8.5 x 10°1° kxg/1 x 10° mg/kg = 8.5 x 107" mg/1
8.5 x 107" mg/1 (ppm) |
Pesticide concentration coming off of the field.
5) From a 1 ha load: |
0.000011 kg/ha x 10° mg/kg /0.132 X los 1+ 2.x 1.0.7 1 pond.
= 5.61 x 107 mg/1l (ppm) = 5.61 x 10™* ppb
= 0.561 ppt
Pesticide concentration in a 2 x 10’ liter pond.

6) From a 10 ha load:

0.000011 kg/ha x 10° mg/kg x 10 ha / (0.132 x 10° 1/ha x 10 ha)

+2x10 1 =5.46 x 10° mg/l =
5.46 ppt ;
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Ten weekly applications of abermectin.s, 0.15 EC were applied by
ground sprayers at an average rate of 0.021 1lb ai/acre to a crop
- of celery. The field contained a sandy loam soi}l with an organic
. content less than 1.s% (Tulare county ca). ...

S0il cores were taken 0-12 inches before treatment, angd after each
treatment, as well as after the 10th treatment on days
1,3,7,14,28,42, 60,90 and 120, Ceee .

-

The half-life (time for 50% of the initial avermectin B, residue to

dissipate) of avermectin B; was 31 + 6 days. The residue decline
2is shown in Figure 1.
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Alternative Interpretation

From days 0 to 42 after the 10th application of avermectin B,, the
values range between 1.8 to 2.1 ng/g for day 0; for day 28 from 0.8
to 1.6 ng/g: for day 42 from 1.6 to 2.6 ng/g. These values show,
in general, a stable or upward trend, especially in view of the
drop at day 28 and the increase at day 42. For day 60, the values
cluster closely around 0.2; for day 90" loosely around 0.3; and for
day 120 around 0 or less.

Unless these values fall within the analytical and processing
experiemtnal errors, these data can be interpreted as a stable or
~upward trend for days 0 to 44 which are followed by another stable
or upward t;end for days 60 to 120. Alternatively, these values
may be consistent with the production of an analytically reactive
degradate (with a half-life of the same order of magnitude of
avermectin B;) after the cessation of avermectin By application.
Are values for day 42 unusually high? Are values for days 60, 90
and 120 essentially the same (approximating zero)?

T. wehner. 1989. :
Additional Soil Residue Data in Support of Applications for
Registration ofAbamectin Soil Leaching andDissipation Study.
Analytical Development Corporation and Merck, Sharp &
Dohme Research Laboratories
Merck No. 001-87-6045. MRID No. 411915-01.
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Appendix 3. EXAMS II Output Tables

Chemical inputs: FATE Data

Chemical inputs: PRODUCT Chemistry

PULSE Chemical Loadings

Environmental Input Data: BIOLOGICAL Parameters
Environmental Input Data: HYDROLOGIC Parameters
Environmental Input Data: SEDIMENT Properties
Environmental Input Data: PHYSICAL GEOMETRY

MISCellaneous Environmental Input Data: Wind, D.O., etc.

Input specifications: ADVECTIVE transport field
Input specifications: DISPERSIVE transport field
Environmental Input Data: GLOBAL site parameters .
KINETIC PROFILE of Synthetic Chemical

Chemical REACTIVITY PROFILE of Ecosystem -
Allochthonous Chemical LOADS and Pulses
DISTRIBUTION of Chemical in Environment

Chemical SPECIATION of Dissolved Concentrations
Chemical Concentration MEANS, Maxima, and Minima
Sensitivity Analysis of Chemical FATE

Summary TIME~TRACE of Chemical Concentrations
Exposure Analysis SUMMARY

Simulations of the Envirorsantal Fate of Avermectin B3 {n sn Aquetic Ecosystem with EXANS 11
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[SSTEE oy} LEORYE OBE i Dy
fabie 1.01.] Chellcal input_data for neutral molecule (Sp.§1)
t1e chemical-speeific data: SET via ‘entryl 1)°
e 8,308 VAPR 1.508-09 HBIR'I ROW:  9.778+03
KVC: VPR: foc:
4% Ton-speci? 1c da;a entry(l, I!'
soL:  5.00 RPS:  1.34E+(2
ES0L: lPDOC
tee Reactivity of dlsxo]ved species: S!‘ vxa entr (i, 1, 0
TAH: TN 4.81E l¥'
RBA: EBH - ERED: ERED
KBATN: gro: —13ACS: QURAS:
Pt Rzactivity of sa;xds -sorbed spacies: ‘entry(2, 1, 1)°
FAR: m 4.818-04 ENB:
{Bi: E" KRED: ZRED:
RBACK: "'Bf'm BAZS: (TBAS:
P Reartivi 000" -campiered species:  ‘entry(l, !, 11*
KaH: EA ENH: EN.:
$ER: £B3: KRED: ER
L3ATH: LT3AN: KBAZCS BA“:
T Reattivity of b uaﬁrued species: "entrv(d, 1, 10°
YoA%K: 23k R3aCS: (T2As
?hoto'h@|1r¢ SLOESS d.»a ;on sgec‘fxr data en~rv(l 1
vnpl " 5 ’2”-"’ pFTA“ . !v. . c.u
MR LA TIO, sess Ivel 'spesios: i v;a ’-v;., Lo
| NN J ) t ey ey
1 Reaztivity of sol xds-;orbed species: en,r¥.2, L0
( 02 uKth AL .
;’; Reactivity of 'Dof'-cOIplexAd ipecles rntrv|3 I, ne
el
QuAlL1, 1) QUA 4,1, 1) QUA(3, 1 1
Jlght 1850Rg%ion fn,1,"1): (1) (2)
i (e {5 {6)
1) 18] {9) (187
Y il 1) (14)
(15} [14) 117) {18)
(19) N - 122)
123} o4 {25) {26)
M {28 (29) {30
'31) 7Y (33) {34)
€ (3¢ (37) {18)
‘39 40 {41) (42)
'43) (44) {45) (46)
Exposure Ana ISIS Iadelxng Systes -~ EXAMS Version 2.93, Mode 2
Thesical: iersectin Bf

bezisery spec:fied,

fvonsure An: yeis ¥:elin

£ csystez Sfrean 6/
emical: ) dverrestin B

[ -- -

To¥as B

......................................................

........................................................

.reitﬂb -ue .nbu; r“ulfgb Streas
‘flS!C ﬂuflﬁ; Sizu.itlﬂﬁ
SVStal b PX"‘ ".\‘vh .lq3
frirae

...............................................................

....................... ese

! BL:- SREAC  PLMAS  BNMAS
=i ol w/L dry glel

efyrel
....................................... cescscccecccnnaca

1.208+405 §.008-01
2002400 .00
1. JCE+08 4.008-0!
C0E+08 6,00r-03
1.008+05 4.002-01
: 2.008+08 6.002-C3

— -8

O e O g~ T g~
-~
<>

L= YW S

' nglllnetxc, Hypnlllnetxc, Benthir,

* Segment types: Ll‘tura‘
't Average: oTlZ pith!
2spusure Analysis Fodﬁzl
Erosystem: Teras Pond -

§ Bean values,
n% Systes -- !XAHS Version 2,93,
Streas  6/6/90

Systez --IEgA!E Versica 2.93, Miude ?

l\:x

.....................

.......

Hﬂhv 4
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Seg Tt STPLO STSED  RPSFL  NESED  SEERS  fuap

i »l/hr kg/hr al/hr kgthr Wi #e/ 000
L 1002401 1.008+01 9008401
% % 1.00 1.00 9.90E+0}
t 1 1.00 3.00 9,008:01
]

* Segoent tzpes Littora], Epilimnetic, Hypolimnetic, Benthic,
tt ayerage of 12 monthly mean values.

Exposure Analysis Modeling System -- EXAMS Version 2,93, Mode 7
Beosysten: Texas Pond - Stream  6/6/90

...............................................................

g ™ SISEC  BULRD  PCTWA  FROC CEC 2

oy eglt gl g 22/100g {dry!

L 2.00E0 3.005-02 250801 2.50040;
: B 1.85 1,376+02 4.008-02 2.508¢0% 2,38
1L Lt §.00807 7,86201 7 8082
i B 1.85 1.37E+02 4.008-82 2.50500' 2. SOPi“
5L 1.008+81 4,00E-00 2.50E+01 2.5080.
£ 1.8% 1.372+02 4.908-02 2.58E+81 2.508+00

...............................................................

! Sequent t;gae L1“nrax, Epilimnetic, Rypolimnetic, Beath:e

tt A\n-ace nT 12 ponthly mean values.

Sxgposure Ana;y51s Hodellnq System -- EXAMS Version 2.93, Mede 2
2cosyster: Teras Pond - Stread ¢

...............................................................

"able 7. Enviromsenta] input data: physical geone»ry.

Seg T* VOTuse  APZA  DEPTR  ISA LEH"‘ WIITH
i X ) = Bl ] 3
1 L 2.005+08 1,008+04 2.00 1.008+02 1.002+02
2 B 5.00E+62 5.00E+04 5.00E-52 1.008407 1.008-02
1L L3l 1. 008002 3.008-01 i.008+02 3.5%
§ 8 1.502+01 3.00E+02 5.008-02 1.008+02 3.00
§ L 4.502+07 9,008+02 5.0(E-01 3.008402 3.00
§ B 4.508+01 9.00E+02 5.008-02 3.008+02 3.0C
! Segment *pfs L;ttora,, gpilimnetic, Hypoiimnetic, Berizic,
Trposure Analysis Modeling Systen -- EXAHS ersion 2. 43 Wode ?

Ecosystel Texas Pond - Stream  6/6/9%

...............................................................

%e;['}i ) "a%iv ~?§62 By '}rib o0¢ 'Eéi';;}é
B 82 3g/L cn/nrQZG ¥/skilcs wg/l T

-----------------------------------

Do LS00 880 100 S.00 8.6
13 €00
TLooLomopgn Lo foe s.een
{3 5.0
R WU S N SR BN A R
£ 2 6.0

* Secpent txpes L..tc'al Enll‘lne ic, Sypolisnetic, Beathis.
't Average 9. sonthly mezn values,
.xprs;r‘ anal 1315 Modeling Systea -- EXAMS Version 2.93, ¥ade 1
Scusystes: Teras Pond - Stread §/5/9

-------------- “ssw stessussracesvessnsssacnsave

...............................................................

SR : ] 5
D704 ] $ 0
20V PR 1.3 1.00 1.00

...... asse essessssscsacavsnavae

“rposure Anaiysis Madeiin Gystel -- EXAHS Versian 2,93, #ede 2
-COS"LC. Teras Pond - Stream  6/6/90

....... esw sesesvasmscncacencn

...............................................................

7 S R
SR el 10008404 0, L 2002003
THARL 3 .02 0,218 0,278

e -’ het .0002-08 3,0002-05 3,0008-05

...................................................
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C.0 €O 4.00 1a® 10,3

CIRAD (M) ], 0
0 RROM(Y) 50,0 LoRG 973
e:

008-¢ ]
NTORE(cw) 0.315  avomay {kn} 2.0
FLEY (a): 20C, Alr pass ty:

VAN, P/ewd/s/N am: 5.5078-0776.357E-03 10.6 1.108E+04
2,6808+406 | $300408 3, SUSEe09 3.4298+10 2, 0148411 1.5238+1]
2.0278+12 4.5088+17 7, 1208412 12678413 1. 181E+13 2.227F+12
2.7358+13 4.3328+13 2, 0048+14 2.193+1¢ 4 2.5548+14 2.838E4)
3 4158+ 14 3.5738+14 3.636p414 S.4028+14 6.513E+14 6.9788+14
L L) [ ST S 1 e

+ + ¢ + 77841 188E+1
12228415 1.23%8430 1, 235E+15 1. 2408402 LIRS L1658

T.posure fralysis Medelin Systes -~ EXMMS Version 2,93, mode 2
T-aspsten: Teiss Poz é Strean  £/6/90

- 1
2 S P

--------------------------------

8% FJNL('pNxL. f~y.~wt‘ chedical,

“agited frop s 40 envirmdental reactivity dat;,
g Tt si-arior process haif-lives % 0s
f } - (o1 :@‘_ n.l,h n-dl)«
1L 1040802 1448403
¢ P L 4dmi
11 1,408.00 L4483
¢ 3 L)
gL 1408402 1448403
6 8 Po44E:0)
' Segmens tymegr 7 <ieral, Brilinesic, vanlianetie, Benttin

P1posure Ara'ys;s o i2i1ng Syslel - EXAHS Version 3,93, Mode 2
ansysten Texas Pend - Stream  6/6/90

---------------------------------------------------------------

---------------------------------------------------------------

S ph o0l Tea ¢ rision Kean Sac‘ C!luu't Singlet Reduot,
Ve Deg. Velce, nght FopR.  Caac, Oxygﬁn {RELAC
E g Cooz/dir  $ cfu/t Molar Hc'ar ¥osar
« L8 s gm0 g, 0 GS 1.88-11 1.38- IS
P26 arisg 2,08+
180 6050 ir-00 9 0405 71811 8, IE-;S
N N NI 2.08408
o3 8.0 6.015.07.18-02 7 i. E*OS 1IE-11 51818
D660 8.215.¢ of

' Seqment tyses: Dt . Epilimnetie, Rycrllmnn 1, Benth:s
*oaefive OaC.cf.i couu‘a 1rrs as cfufal I water soqumn, and

as cfu/li0 g weaaht) of sedipente in benthin ze el

Expnsire A1°1.=,~ *uéwllng Syster - EYAMS Version 2.%3, Weds o
fcosystes: feYas dond - Strear  £/6/92
lhemical: [} Averlectxn 8l

---------------------------------------------------------------

............. idens .............-......--....-.-...-...-.-;...
0 Sremrofanial Seps WS Laads  Orifs Palse 10
. ¢ lqrn Ay
5 b

-

! — -

3

£

¢

...............................................................

- [ R
| SXNE
BedlCa:: Averdzet:in B

---------------------------------------------------------------

able 19, Fusmary ;‘le-’raca of chepical concentrations dur.‘c
‘he period fraz thrwug* ! Days.

---------------------------------------------------------------
....................................................
........................................................

---------------------------------------------------------------

8.603-03 38’-02 0 00E-01 ¢.008- 0% 3.198-03 0.008-0!

0 3ed

0 1L09E-88 1785.¢ 4.842-00 7.756-08  §.068-0 9 §7e.0¢

0 1.192-%4 1.912-02 3.20E-06 1.930-04  ¢.938-03 1 1.972-0¢

0 L2320 100807 YaiFgp 3 SE-00 4.805-03 2.9rF. s

By LA BN AN 35 46050 §.628-03 1,9:7.72
®ie 3 owe ¥, v.-.. v asLt (' - VMR ... T B9 v -



\
AN

s meemsue cmgp e Chemical Concentrationg teereedss
§ Total  Dissolved Sediments Biota
Filos ! »!! B/}t 8g/kg ug/g

In the Water Colupn:

1 4.652-0399. 1 2.3238-04 2.3108-04 LI01E-C2 9,419
31.028-05 0.3 1. 1458-00 1.1398-04 1.8258-00 ¢.206
5 1.23E-05 0,26 2.7258-05 2.7108-05 $.3028-03 4.9128-02

4.68E-03 92,28

and in the Benthis Sedipents: .

2 J.E7E-04 97,47 5.4408-0¢ 1.878-0¢ 5y

§ 1.838-08 240 1.0808-02 §.4082-96 7 963
£ 9.288-06 371 1E2TR-(8 9.5098-07 .

e 551 Tz

191808 1,70, —
“ital Mass (kilograms) S.0650E.m

...............................................................

4

LR T Ty L S LN
A el L TR e "... .
o Iacludes cosgienes i *d1e56 Ve ‘arganies.,
srposure Analysis ¥2del:ng Spstey -« EYAYE Verernp 2,93, %a¢e 2
Exisysten: Teias Pond - crean  £/6/90

“able 16.01.5, Distribuzion 401G 3quecus chezica: sparsos at
he end of ], €75, All concentrations 1p ug/L Tppb,

---------------------------------------------------------------

Seg T fotg) 208 - Chemical Species tby valency; -

F 7 hgueos Cexzlered !

1L 0.231 0.23

18 1.3878-03 3.398-03

JL 014 0.11

48 4.4088-03 §.418-0)

5L 2.7108-02 2.71E-02

68 9.5098-04 9.518-04

! Seqment t{pes: Littora), Ppilimnetic, By olisnetic, Benthis,
Exposiire Analysiy Medeling Systes -- Exins ersion 2,93, Mode ?
Ecosysten: Tegae Pord - Sream  6/6/90

Chemical: Averpecti; B _

Table 17,01, Chemica) toncentration spatja| beans, maziss, and
P1niBa at the end of |, days.  Rumber 11 arens {Seq) Ind;-
cates segment whers valye vas found,

...............................................................

....................................................

ean 1.2478-04 1.2408-04 1.9878-02 0.225
fax (1] 2.338-04 11 2.3106-04 111 LI01e-02 (1) 054t
"in {5) 2.72%8-05 5) LI10E-05 (87 )23 -0 185) &,0020.m)

Jenthic Sedigents:

ean  4,6875-04 2.9158-06 §.67:0-08 f.a%sm
“ar (4) 7.0808-04 "0 $AME-0E 2t v neip g (g) 2,0002.03
fin (6) 1.5275-04 (6; 9.5695-07 (B 1LSeE-08 (5 ¢ 5746 g
* Units: wg/t, in ¥ater Colusa; wgike in Benthos,

. Includes”conpleges with “dissolves® orzanics, .
“1oasure Analysis Hrde}zn% Systes -« EXANS Version 2.8, vl )
2rusysten: Terag Poxd - Stream /600

hepical: Aversect:s 3

---------------------------------------------------------------

Table 18-“- ECHE SR i &i:a:'l'SLSJ arter i davs, ‘
En;rent Valye !;ss.}g;;‘. Yol gl meirie
by Process 3/ day Flux days
fydrolysis - 5.84858-0%  4,5; §0.04
Reduction
Aadical oxidation .
Direct photolysis 3.67088-05 45,09 6:.92 Aquetic_Ecosystem vith EXAMS 1]

Singlet ozygen ozidation
Afﬁ ChEI}EEl Processes  1,1519p-04 91.60 30.48
Bacterioplankton
Benthxs chgerza
Total Biolysis
Sur;ace Iateg-borne Export 1,0564g-05 8.40 34

Seepage export -
R LD U N R e
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Potal sass flur: 1.25762-04

* pseudo-first-order egtinates based on flux/res;a;;l-;;s;:_--.
Erposure Analysis Modeling System -- EXMMS Version 2.93, Mode 2
Bcosystes: Tesas Pond - Streas  6/6/90

Chesical: Aversectia Bl

...............................................................

...............................................................

.......................
.......................

Water Colusn: -

TOt&] (' /L) I T R T S S S S 2-3238'04
Dissolved (2g/L) . .00 v v\, 2.310e-04
Plankton (ug/g dry) v 0 v v w v v 0,419
Senthic Sediments:
Tats, leg/kg dry) o 0 v v u vy 1.0808-04
—rSsolved (ma/Ligore) . . . .. .. 4.408B-0% -
Benthos {ug/g dry) .. ... e . 1.991E-03
Pate: Current Resident Mass -- k¢ £.0668-02
22z2 Water Column o o v v v v v v v 0 u 82,22 ¢
Benthic Sediments . . ... .. .. 1724
Total Plur of Chemical -- kg / day 1.2588-04
Chepical Transformations: . .. .. 91.60 4
Biological Transformaticns: . 3008
Volatiirzation: .. v v v v v us s
Water-borne Export: . ... ... 5.40 %

Simulstions of the Envirormental Fate of Avermectin 81 in an Aquetic Ecosystem with EXANS 11

44
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Table 5. EXAMS II Output Table 15 for Days
. 1,2,4,7,14,21,30,60,120, 240, 360

Results of Load-to Pond Littoral Ll on Left
Results of Load to Pond Benthic B2 on Right

Simulations of the Erwirormmntal Fate of Avermectin 81 in an Aquetic €cosystem with DXANS 1

45



............................................

................................................

Seq Regident Mags  frteveee pu 0l Cunceatratinng dtttessee

Tatal
Rilos 1 g/t

*e® scescase ceeoss osscvvoces o

in the Water Coluzn:

..........
sizzgzss zzzazs

104 91.%6 75 40nny

33322322 32383

01 n

Y Units: sg/l in Water Calyan;
** Includes cospleres with *disen[yed®

Ecesystem X P-3-3 frae = 3% Sulkd = 1,30 40 4

Chedi~al: Avaraectin Bl

Chemica} Concentrationg *teseeeer

Seg . Besideat ¥asy trreerne
‘ bal

.................

1 4.648-01 39.37 2.3228-04
3177205 0,3) 1L148E-04
§1.232-05  0.26 2.723E-08

A3T-08 161 1.0 4Lisr5e06 3

--------------

In the Hgter Coiugn:

1 4.165-03 99.26 2.3308-94
3 1.638-05 0,19 1,0878-04

..............
..............

4.1%8-0) 84.35
athic Sedisents:

N

ard in the

26.078-04 91,86 1.072-03
¢ 3.198-05 4,27 1.5758-03
6 2.908-05  3.87 4765554

..............
..............

1488

<»
=4

15.14

Total Has; ilograms) = 4,33958-03

.........................

* Snits: ag/L in Water Coluzn;
** Includes ‘ccapleres with *dissofved*

fcosystes: 71 P-5-§ froc : 2% dulkd

Chemical:  Aversectin 3]

ooooooo

Chemical Concentrations t1etseees

ed Sediments
¢ /

Seq Resident ¥asg revverer
"o ~ fotal

[a the Water Colusn:

1 3.358-01 99,18 1.6762-04 l.Gg;!-Gl

31.378-05 0,41 9.1298-08
5 1.408-05 .41 .1032-08

130803 1178

and in the Benthic Sedisents:

6.492-05 4,88 1.0682-07

33333322 332322

.13e-03

’.2
?otz& Nass (kiiogiaplj 4 70913-03

- ;- DI S SOy
Chanici. Averaest.n 3}

...........................................................

Seq Resident Masg  trreenen gp Cunfentratiing seees.
} Tota Dissoi!ed Sedizents 3,

..................................................

I
T e o e
SOAE0 L0 180 e e {5620

..............
..............

and in the Benthic Sedizents:
25.068-03 100,00 7,4962-01 4.663:
d8.228-08 0,00 4.057E-06 2.5265-
6 ‘::q!’a’ 5.00 6.8‘!2'07 ‘-2
§.068-3] 88,67

Total Mass (kilcgrams) =  §.;29%2-03
! Units: 39/L in Water Column; 2c/tq in Benthes,

** Includes compleses with *d;ssolved” organies,

1.47%2.0) 3,442
§.0432-36  4,5750
§.3322-07 7.774¢.

-
o

Ecosystes: TX P-5-§ froc = 2% bulkd = 1.7 ¢ o
Chemical: Aversectin 81

}ahle 15.81. Distribution of chesical after 1. dags.

Seg Resident Mags teesrrre ppogion) Concentrationg *#etees
A otal  Dissoived Sediaents” 3jqt,
Tilos L] sq/t 3g/L " ag/kg ug/g

In the Water Colusa: .
1 1.218-04 99.46 6.3698-06 §.3348-06 1.0152-03 1.1488-¢
3 4112-00 0.32 2.718-06 2.JE-06 4.3632-04 ¢4.9362-:
TS8R0 0.22 6.2548-07 8.219E-07- 9.9658-35 .137¢-
L0 1.5 ' '
and in the Besthic Sediments:
3 4.948-03 19,99 7.3132-03 4.5578-05 1.3012-03 8.26%-7
§ 4.048-07 0,01 1.994-05 1.2122-47 1.9890-08 2,251%.¢
6 3.048-07 0,01 $.0022-06 J.UISE-08 4.9912-06 S.5466-0

$.902-03 .0
Total Mass (kilograms) = §,26968-03

* Doits: ag/L in Mater Column; ag/kq in Senthos. .
** Includes cospleses with *digsalved* organics,

fcosyatem: T1 P-5-8 froc = 2% bulkd < 1.30 €04
Chepical: Aversectin Bl

Table 15.01, Distribution of chesical after 4. days.

Sesosecsssssncccncsan

S¢5 Resideal Mamy  teoeese Chemica Concentrationg tresesese

) Total  Tissolved Sediments 3ists
filos t K/t g/l 8g/kg u9/g

In the Water Columa: :
12.232- J5 1.1178-08 1.1118-05 1.7808-03 2.9138-92
J 8.008-00 0.36 5,3308-05 S.3918-06 B.4942-00 9.603p-03
5 6.658-07 0,30 1.4772-08 1.4698-06 2.3548-04 2.5638-01

23833332 333332

2.25!’0‘ ‘.S‘
aad in the Benthic Sedipents:

14.028-01 99,93 6.9922-83 4.3532-08 §.97%2-03 1.8918-02
b 1.66B-06 004 8.2142-05 S5.1148-07 4.1058-0% 3.2112-04
6 1.608-06 0.03 2.6318-05 1.6388-07 2.62ig-08 2.96%92-04

22323233 2382

‘on"'l .s 0“
Total Mass (kilograms) =  ¢.94061-03

* Dnits: 59/l in Mater Coluga;
** Tacludes ‘cospleses wmith *dissoly

, Tnits; wg/L ip Water Columa; mg/kg in Beathos.
w fuctales? cospleses with “fiinojved’ ‘orgaics.

.....................



Cesical: Aversectia 8!

...............................................................

---------------------------------------------------------------

Seq Resideat Mass  '*'°'''% Chegyeg) Concentrations tttrtene
' fotal  Ddissolved Sedisents  Biota
Rilos ' 9/' /L wglkg u3/g

-----------------------------------------------------

In the Water Colush:
TSR0 9907 LIME-04 1210tk 1983302 8.001
71.078-05 .43 1.:298-05 0.%993-48 1,1167-02 0,139
§1L.24E-05 0,50 2761808 ~2,7462-05 4.3998-03 4.9778.02
L4350 36445

i3d in the Benthic Sedizents:

3 LME-03 90,17 2.58:E-03 1.6878-05 2.§76E-03 2.9142-02

4365805 448 L21E-03 2.6808-05 4-261E-03 4.320E-02

§ 1.OJE-04 535 1.7032-03 1.060-05 1.630%-03 [.9228-m
1A3E-0] 43.85

Trtal Mass (xilograss) = 4,40842e0)

' Mnits: 2g/L in Water (3 luoa; :9/4 1n Jeathos, »

** In¢ludes rompleres with ixsta.ann amjanies,

Zeosystem: 7Y 7-8-5 froe = 3% Bulkd = N1 40 4

“hesical: Aversectin 81 -

Table 15.01, Distribution of chemiza! after 14, days,

Seg Resideat Nass  ‘***vt?* Chegicy] Concentrations trettsse
o total  Disinived Sedizents  Bic%a
Filos ] 5/t /5 ¢ 39/%y ug/g

In the Water Coluas

11.278-03 93.72 6.3162-05 6,2028-05 1.0198-32 €.114
}6.526-06 0,51 4.2452-08 4,37:3-05 6.9232-9) 7.828-02
§ Q_QQE-QE _q:Z§ LAE-05 2.2052-05 3.533E-03 1.997E-02
Lase-03 1,34
and in the Fenthis Sedients:
22.318-03 90,09 1.4242-93 2.1328-85 1.4178-31 3.34%2-02
§ 1.088-08 419 S5.3102-03 3,307e-08 €.2088-0) §.9%0g-32
5 {_{ZE:Q{ __E.Z{ 1.4168-03 1.504E-05 2.4108-03 2.7278-02
257803 66.66
tatal Mass (kilograss) = 3.85038-03

---------------------------------------------------------------

' Units: 39/L in-Water Co! Lan; 3g/kg in Bentbo:.
© ** Includes compleses with dissolved® organics.

Erosysten: * PSS froc = 2% bulkd < 130 62 d
Chemical: Aversectia Bl

Table 15.01. Distribution of chesical after 21, days.

AAAAAAAAA

829 Resident Magg - **%00%%% Chepica] Concentrationy $%%%stes:
otal  Dissolved Sediments  Biota
Filos ) n/*  wl't Kk ug/g

ia the Water Column:
1.438-0

L UhetE 1) TN Taen e St
§ 841206 1.11 1.3688-05 1.858E-05 .‘9’%7:-03 1.364g-02
156004 22,03 )
and in the Beathic Sedipents:
2 2.408-03 90.23,3.5553-03 2.2148-08 3.5478-03 4.0128-0
¢ 102000 3,85 S.0508-03 3.1508-05 S.0478-03 §.7108-62
§ 1.568-04 .07 2.5662-03 1.5882-05 2.5608-03 2.8968-07
23228222 332232 .
.662-03 17,87

.
roiai Rass (kxlograna& :  1.41436-0)

[ Tnits: ag/L in ¥ater Column; eg/k xu Benthos.
t* Tocludes coiglexes vith *disgofved® organics.

N

St E RS BT SR AR RS B e i S S TIPS B S S
Chemicai: Averaectin ¥

............................................................

.............................................................

Seq Resident Nasg ''t00000 Chogieg] Conceatrabinng trevense
Potal  Ddissolved Sedirents Jiata

filos % B/t 5q/L M 05§ =T iy
In ‘be ¥ater Columa: B
L3L2E-08 99.27 1.6:68-9% 1.6078-0% 2.5742-03 1.914-1
3 1.232-06 0,18 3.2077-06 8.1€32-06 1.In2E-0) !.474e.°
] {2352-06 0,35 2.5532-6 2.519%-06 4.06%8=r4 4.4338-0
LAE 6.8
10d 15 the Berthie Sediments:
1 4.438-01 99,79 6.56%2-03 4.3888-05 6.8%02.83 7.410mn
§ 4.578-06 0,10 2.254B-04 1.404E-06 2. 2498-08 1.ti43."
6 4,96E-06 0,11 B.1642-05 S.7828-07 §.14¢8-05 §.irai.s
LAUE-0) 9317
Tatal Mass (kilograss) =  4.767%8-03

* Mnits; a9/l in Water Colusn; mg/k ,ia Senthes,
** Includes cospleses with *dissalved® orgamics.

casysies: 11 P-S-8 froe = 2% buldd = 1,30 604
H}enxca‘ Avernectia 31

Table 15.01. Distributina of rhnuical after 14, days.

Seq Resideat Mags trestene Chellcal Concentrations testeets
Total  Dissolved Sedxtentl Biota

Iilos ) w/t K/l 3/kg g/

1a the Water Colum
1 4.298-04 9!. 4 2.1448-05 2.132B-05 3.4172-03 3.8632-0:
1.]342-08 }.}77!-05 1.8062-03 2,1348-0

] 1.782-06 0.0}
S LL962-06 045 4.3472-06 4.324-06 6.9272-04 7.8378-0

32222333 33322

$.338-04 9.93
aad in the 3sathie Sedisents:

2 1.89-03 99.21 5.761E-03 1.§91E-05 S.754E-33 6.5998-0;
§ 1.238-05 0,33 6.3662-04 1,9648-06 6.3512-04 7.1362-0
61, Sl!-US 0.40 2.6078-C4 1.5248-06 2.60:2-04 2.943%-0:

= 2 sz
2333338233 s333s3

L 92!-0] 9.0

otal Nass (kilogramg) =  4,355!E-03

K Onits: »g/L in Mater Coluzn; 3g/k ,in Benthos,
** Includes compleses with *dissolved® orgamecs.

Icosysten: T P-S-8 froc = 21 Bulkd - 130 60 d
Chemical: Aversectin 81

Table 15.01. Distribation of ch-lxcax after 21 days.

Se§ Resident Hasy  *®'%**® Chemica) Coacentrations teeftes®
_ Total Dissolved Sediments  3iota
Rilos ] sg/t lg_L %/kg ug/g

the ¥ater Co
Tn, the, MUSE CH4UR 5 226008

202:‘!‘05 305‘7!'03 ‘.01:!'02
31.962-06 0.4 1. 3102-02 1.,3028-05 2.0872-01 2.3612-0
§ 2,462-06  0.55 S5.4592-06 S.4298-06 8.6998-04 9.%458-0°
23333233 223332
4.508-04 11.03 .
and in the Benthic Sediments: . .
13.478-03 98.65 S.138e-03 3.2008-05 S.1273-03 S.802-0:
§2,012-85 0.50 1.004R-03 6.2502-06 1.0018-0) 1.133e-0
6 2. 708-05  A.77 4.4S1R-04 2.171B-06 4.440B-08 S.824-0:

$3333333 232112

tota] Wt [klograne) = 1L966AE-1 47

* Onits: ng/l in Mater Colusa; sg/k 18 Beathos,
** Tncludes cospleses with *dissolved® orgamics.

Gl



...............................................................

VN Chegyeg] Concentrations *etseeesy
Tota! Dissglzs Sedients 1,

filcs 5/ 36/kg ug/g
N the Water Colusn:
USR8 220808 LIVEE05 1648801 4.1268.09
FINEIE 066 2051808 9hges s LITE-03 303088003
SEEB 109 1550308 LSRz-68 210005503 2030507
LA8E-CE 1507
and in the Beathic Sedipesty.
2028019037 1305800 LIBIE-28 1130001 0 agme g
L BT W N BT 19503 4L37iEg5
6 LASB-04 593 245050 LSUE-0S 1lifezny 394580t

..............
..............

---------------------------------------------------------------

' Dnits: 36/l qa Hater.Colunp: 33/kg in 2enthos,
' Inciudes codpieres with ‘disgo ved' iryanis;,

Erosyston: 1 P-5-5 froc = 23 butkd = 1,20 43 d
Chenical: Aversectin Bl

Stq Resident ¥agg  srsveens Chemrea! Caaceabrationg tereeens
I Tota) stsg!ggd Seliseaty  3i0¢,

Rilos ' n/t kgl 35/%g ug/3
in the Watep Coluan:
2-22!'0‘ 97053 1.1:03'05 1.1343’95 1.7692'33 2.3&2!'02
3 1.438-08 038 §.3312-16 9.8298-06 1.5752-03 1,738~
5400208 19 8.3372-05 8.388z-15 1424813 1.61:2-82
2.200-04 12,15
ind in the Seatde Sedipents:
T B e v e
6940708 ¢157 () J.’s‘ﬁ:ics LSiEer (i

.............
SesS333T oses:

1065!'03 .67085
Tota] ¥ass (kilograas) =

...............................................................

L Onits: wg/ g Vater Coluzn; 23/%8 i Iuthe,
't Tncludes compleres with *diggefseq® 9L3EAITS.

2ensysten: 71 P-5-5 froe = 2% buliq = 130 604
Chepica]: Aversectia 3]

...............................................................

----------------- .o LET T TZow

529 Resident Nagg. teeaease Chepica] Conceatraticns teteeens
I fot;{ Dissolved Sediaents p;,,
¥

n/L e 29/kg ug/g

.554!-06 4.5200-26 2,266, 2292-03

4 8.2
3.6378-06 3.6175-0 5.7938-84 6,3358.03
1.20e-06  3.2008-05 S.1442-00 551550

(v

and 12 the Benthie Sedipenty:
RS T LR e e 1
URIe) AT BN, 1486806 S.Su0p-04 6.2688-03
23232223 332322
6076!'0‘ _‘70"
Total Mass (kilograss) 1
 Doite: eg/L in Matep Coluss; ﬁ:z.il Beathos,
** Includes conpleses with *diggofved orqatics,

........................................................

........................................................

Seq Resident Magg  tr0004s, Chemical fonzentrytinng ve
Potal  Disgo)ved 52di3entg
Rilos t 1/t g/ v % /%g

...............................................

In the Water folumn:

L 413204 09,37 2.0912-0% 2.0808-05 110281 .-
3197006 0.4 1316805 1 1395008 1056831 1.
5 2.812-06 3.86 6.3498-08 6.2152-08 9.7535 M 1.
L2010
and in the Beathic Sedisents:
3.028-03 97,88 $.4728-03 2.78%8-08 4.4628-2) 5,22
— 3 LA3R-05 gay 1.3212-03 8.2286-0% 1.J18s-m 4
§ 1.878-18 L6 6,3736-04 1.9682-06 ¢ 159804 9,1
::::2:33 :::8:3
3.088-03 87,04
Tota]l Mgy (kilograss) = 3.50808-93

-----------------------------------------------------------

' Dnits: sq/L ip Water Colum; s lﬁg in Beathos,
** Includes cospleres with °disgofved® organics.,

Scosysten: o1 P5-§ froe = 2% bujkq - 139 504
Chesical: Averpectip 8l

;able 1501, Distributiog of cg;nical after  ¢0, days,

d Sediments Biot.
Rilos H K/l 3g/kg ugs
In the Water Columa: : :
12.808-04 98, 1.4018-08 LHR%SZJH&M 2.5268-
3 1.518-06 §.53 1.0062-05 | 3008-05 1.5C28-n3 173133.
5 2.828-06 9.9 §,2728-06 8.2378-08 9.9948-24 L.i3E-
SR3333s2 33222 N
2-353'0‘ 12035
and in the Zenthje Sedisents:
2 1.348-03 95,95 3.8718-03 1.7888-08 2.3648-23 1408
4 2.908-05 1.4 1.4528-83 9.03%8-06 1448803 1 538p.
6 5.252-05 2.0 8.6368-04 5.3788-06 8.6168-04 9.7488-5

2833232 33222

2.028-0 47.6¢
Total Nass (kilograas) -

' Dnits: ag/L ip ¥ater Colums; /t?
' inelides 0apleres with *disgo[ved® organics,

Bcospatem: 11 P35 froe = 2 Sulkd = 1,30 5p ¢
Chemical: Aversectin Bl

Table 15.01, Distributisn of chegica] after 120, days.

Seg Resident Magg tresenss Chemical Concentrstyoag ST

[) Total  Diggojveq Sedineats piop,

Iilos t g/t ggfp e 8g/kg /g

[a the Mater Colusy: ' '
HJWM9M2LM%MSMMM9$WN1MMM
3 6.248-0 9,67 4.4962-06  4.4718-06 164808 8.1048-0:
5 LS6R-06 1.9 J.4568-06 3.4372-06 S.508E-04 6.2318-03

23232323 322322

L.192-04 12.22

In the Beathie Sediseats:
'fdu.?sz-& 84.31 ;.xm-n 1.4298-06 1.1900-03 1.3472-02

.SlM; 177 7.4638-04 $.6472-06 1.4462-00 8.8238-02
6 135805 192 5.5128-04 3.4328-06 5.4992-04 §.2212-03
28

23333323 2333

0.540-04 87,78
Potal Mass fkilograns) « 9.73028-04 48

* Onits: ng/t in Uater Colum; Iﬁz 10 Benthos.,
** Includes compleses with *disso[ved*

SISt aad i T




Ecosystes: 1 P-S-5 froc = 2% bulkd = 1.30 60 4
Cheaical: Aversectin 8]

...............................................................

...............................................................

Seq Resident Mags  ‘°''*%¢ Chogiei) Concentrations tteseeees
_ Total  Dissolved Sediments Bjota
Rilos % /' g/l agikg ug/g

.....................................................

In the Water Columa:
VIR T L ey e ey
S0 LS SUT4E-01 SUL4SE-07 8. 24408 9.’3273'-‘04
1.618-05 12.16
and in the Benthic Sediments:
2 1.098-00 92.64 ~T#0%T=04 1.0028-06 1.6062-04 1.8162-03
§211E-06 1B LLOME-04 6.4998-07 1.041E-04 1.1783-03
6 5.202-06 454 8.6732-05 S.4006-07 8.653-05 9.7898-0d
L.I6E-04 §7.84
Total Mass (kilograms) =  1.32108-04

LELA LS DI LR L P e Y T Y ¥ P gl

* Units: ag/L 1n Water Colusn; l?/kg in Be;;hos.
** Includes compleses with *dissolved* organics.

Bcosysten: X P-5-S froc = 2% bulkd = 1.30 60 ¢
Chesmical: Avermectia Bl

Table 15.01. Distribotion of chemcal after 360. days.

Seg Resident Mass '!*t%2%t Chegical Concentrations ittty
Total  Dissolved Sediments  Biota
Rilos ] ag/t i/l »g/kg uglyg

eon - s secee

In the Water Colusn:

1 2.728-06 97.99 1.3598-07 1.1528-07 2.166B-05 2.4508-04
3 1.398-08 0.5 1.0612-00 1.055-07 1.6918-05 1.913e-04
S 4.008-08 1.4 8.0002-08 8.8322-08 1.4152-05 1.6012-04
20886 1016

ard in the Beathic Sediments:

2 1.888-05 93.68 2.780-05 1.7318-00 2.7748-05 3.1388-04
§ 3,658-07 1.82 1.8008-05 1.1218-07 1.7962-0% 2.0328-04
6 9.028-07 .50 1.4848-05 9.241B-08 1.4812-05 1.675E-04

.............. .
..............

1.008-05 87.84
Total Kass (kilograss) =  2.28112-08

* Dnits: ag/L in Mater Colusn; lkz in Beathos,
** Tncludes compleses with *dissolved® organics.

K

Lcosysten: X P-5-S froc : 20 byjkd : 1.30 63 4
Chesical: Aversectin Bl

......................................................

........................................................

Seg Residest Mass  ***000%¢ Chogica] Cuncentratiang *rreees
N Total  Dissoived Sediments  Biat,
Kilos ' /! 0w/l 89/kg ngls

-------------------------------------

Ia the ¥ater Colum:

...............

L 2.008-05 '98.00° 1.0082-06 1.0028-06 1.606E-04 1.3165-
3LIGE-) 051 186307 T.B0-07 1L0%06-0e [Lei%i.
SL4E-01 143 6.5368-01 6.S006-07 {04504 i.iiag-
2.068-05 12.16

and in the Beathic Sediments: __
11.398-04 93.73 2.061E-04 1.283 2.956E-C4 2.3268-
§ 2.708-06 1,82 1.334B-04 8.J04E-07 [.IVIE-04 1.305¢-
6 6.612-06 4.45 1,0882-04 6.7 1.0868-04 1.2288-

..........
SSS33333 2:wez2:

1.482-04 87,04
Total Mass (kilograss) =  1.69042-04
* Dnits: sg/L in Water Colusn; g/kg in Benthos.
** Includes complexes vith *dissolved® organics.

Bcosysten: TT P-S-5 froc = 2t bulkd = 1.30 60 4
Chemical: Aversectin Bl

Table 15.01, Distribation of chemical after 360. days.

Seq Resideat Mass ***20%** Chegicy] Concentrations 1eseeee
Total  Distolved Sediments  Biota

Kilos s M/t wgiltt wgl/kg ug/g
In the Water Colusa: '
1 3.488-08 97.99 1.7418-07 1.7318-07 2.7M48-05 3.1388-0
3 2.042-08 0,57 1.3598-0) 1.3SIB-07 2.1658-05 Q.450R-¢
5 5.112-08  1.4¢ 1.1368-07 1.ii0e-07 1.8118-05 2.0488-0
1.558-06 12,16
and i the Beathic Sediments:
12.408-05 93.69 3.561B-05 2.2178-00 3.5522-0%5 &.0198-0
¢ 4.678-07 182 2.306B-05 1.4362-07 2.3008-05 2.6032-0
6 1.158-06  4.49 1.3988-05 1.1828-07 1.8942-05 2.142%-8

257808 41.40
Total Mass (kilograss) =  2.92148-05

* Daits: mg/L in ater Columa; ng/kg in Benthos.
** Includes complezes vith *dissolved® organics.
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Table 6. EXAMS II Output Table 20 for Days
1,2,4,7,14,21,30,60,120, 240, 360

Results of Load to Pond Littoral on Left
Results of Load to Pord Benthic on Right
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. N R seer on s £roggsten: T 98-8 frac = IV duikd < LL14 ed 4
Chemizal: Aversectin 3; Chel{cal: Averpect:n Bt

...................................................

...............................................................
-----------

---------------------------------------------------------------

..............................................................

.......................

Hater Columa:

.......................
.......................

Hater Column:

Tatal (ag/l) W wwwwvnn s oy L2280 Total (3g/L) L v 34062406
Di3s0ive (|7IL) s o s s e e s e s 2,309E-04 dissoived 'Ba/L) . .. u e . ... JLIR7RAG
Plakton fuglgdey) o v v v v v vy 0419 Plankton fug/g dry) o v v v v v v W 6.1300-03
Jeathiz Sediseats: Banthic Salisents: _
__ tatal (:z/kg deyd o oo oo s o TATIE-NY Tota: faglegdry) o v v 0 oo 1496813
fissalved (F3/bpore) oo oL 44078406 iis0vad (3g/h oore) o v v v w4 . 4653
Serthos i/ drf) ... .00 .. 7,0888-0) Seathos (/3 dey) o0 u v v BL612.7]
itar Curzent Resident Yasa -- kg 5.065E-03 Fite: Current Resident Mags -- kg 5.1252-03
22z dater Calusn . v v v v w0, ., 92.28 % 222 WaborGobiBh o o » 0 o b 0 0 0 0., .11
3eﬂthlc Sedlientl L R T S S 7072 ‘0 Benthlc Sedllﬂltl 2 e 8 0 e s . 98.67 ’.
total Flur of Cheyteal -- k3 / day 1.2712-0 Total Pluz of Chemcal -- kg / day 5.0188-08
cedical Transformationst L. L. 0,608 Chesical ®ransforsations: . .. ..  99.33 ¢
Binloqical traasforsarions: . . . s.an s Bivingieal Transformations: . . . . 0.9 ¢
"'Olitllllit).ﬂnt e s e 6T s e 1.03 ‘1 vol!t[lll]::)n: RN 0.’}] %
dater-borae Erpart: . ..., .. 318 Water-borne 2zport: . . 0 004 . 0.3
Zeosysten: TX 28§ free = 2% bulkd = 1,30 664 : Zeasystem: 7Y P-S-S froc = 2% ba'kd = 1.30 60 4
Chesical: svarmentis 31 Themifal: Avermectin 81
Table 20.01. Zrpnsure anaiysis at the elipse of 2 days, Table 20.01. Zipesure analysis at the elapse of 2 days.
Exposure Concentrations: Expcsure Concentrations:
2322333232222 2222222 S3332333%%333s23323232
Water Columa: ¥ater Colusn:
To’-al " /L, A A ) :lq“:s.‘n' Tot‘l ( IL) LA T I TR B Y B Y ) 6-]6, '35
- Diasolved {ag/l) ... u v 0., . 2,%32-04 Dissalve (:7/5) so o n oo e e bu324E-06
?lankton {ag gdrph oo v s 0TS : Plankton fug/g dey) o . v -0 w W W 1L148E-02
Berthie Sedipents: Benthic Sedipents:
Total (ng/kgdey) v v o w b w 1.5752-03 Total (l%/kg ey o o 00w v o 13182403
Dissalved {39/l gore) ., ., ... §.8:08-06 : Disacived (ag/L pore) . . o 0 . 4. 4.5572.58
Benthos (ug/gdry) . . o0 v .. 17T8E-M Bentlss lug/gdey) . . 00w i, A.2608-03
ate: Curreat Resident Yass -- kg 1.9008-0) fate: Curreat Resident Mass -~ kg 5.0708-01
s333 "terc“!::n' ® 2 8 2 0 2 5 " 0 0 9 s 8"8‘ “ 3323 'ét#!ﬂcolu'n. 4 & 6 ¢ .0 0 8 8 ¢ 9 8 9 ;053 ‘
genthic Sedisents .. ....,... 5148 Bentale Sedisents . ... ... .. 0474
Tota; Flug of Chemical - kg / day 1.2212-04 fotai Flug of Chesical -- g / day  6.03%8-48
Chesical Transforsations: . .. ..  #8.51% Chemical Transformations: . .. .. 9954 %
3lological Transformations: . . . . 3.00 ¢ S8ialogical Transforsations: . . . , £.09%
Volatlilzation: .o 0w v v v v o 1.01 % Volatlilzatlon: . 4w o v v o v o, 2.6 %
Vater-sorne faport: , ... ..., 10,48 % Water-borne rport: .. ... ... 140
Ecosystes: X P-5-8 froc = 2% bulkd = 1.30 60 4 Ecosyates: 11 ?-5-§ froe = 2% balkd = 1.30 684
Chemical: Aversectin 31 Chemical: Aversectin 31 )
Table 20.81. Erposure analysis at the elapse of 4 days. Table 2001, Exposure anaiysis at the elapse of 4 days.
Exposure Concentrations: . Liposure Concentraticas:
S333332323332222322232 s3333323332332333383833s:
¥ater Column: Water Coluaa:
T‘ﬂt‘l ('SIL, 4 8 0 8 0 0 0 0 9 @ 15676!‘84 rot‘l (%/;) 2 0 6 5 % 0 ¢ & 9 9 @ Itl‘l'z!-‘c‘s.
Dls!el‘-’e. !"‘.’Lj " 0 9 8 0 0 8 s 1.5575'04 . Dltioiv'-!u { l'fﬁ ¢ & e e 0 8 0 s s 1olllE=dd
Plaskton (ugf3 deyd + o 0010 4302 Plankton (u;?%ldry) O 11 X
Benthic Sedxlen}s: Beathic Sedisents: R
Total | /kg 8 0 8 6 8 8 00 2.9"!'93 Total {s /kg dn, LI R N I S-QQ.E'OB
Dissolved lag/Lporel o v v . b\, 1.836E-3 Dissolved (ag/L pore) . . ... . . 4.353E-08
Benthos {ug/g dey) oo v v v o w o 3.3292-02 Benthos (ug/g dry) .. ... ... 7.89i2-02
ate: Current Resideat Mass -< kg . 4.7992-03 Pate: Current Resident Nass - kg 0.9492-03‘
2323 | Hater Colu‘n s 5 8 06 5 65 0068 0 e :-73‘ 3333 "urcolnn LI R R A A ] ‘OS‘ .
Benthic Sediments . ..o MDY Benthic Sedimeats ..., v oo, 9546 %
Total Plus of Chemical =~ kg / day  1.0368-13 Total Pluz of Chesical -~ kg ~day  6.0532-0%
Chesical Pransforsations: . ....  88.01% Chemical Trassforsations: .. ...  98.95%
Biological Transforsations: ... . .00 ¢ Biological Pransforsations: . ... 0.00 %
Volatilization: . oo o0 v v ews 0.92¢ - Volatilization: o« oo v v s 0.11 %
Hater-borne !xpf!: 0 00 0 s 8 e 11.08 ¢ Nater-borne !lytt: D A R 0.95 %
Simulstions ef the Envirormental Fate of Avermectin €1 in an Aquatic Ecosystem with EXANS 11 51
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LeBlTe Averpesiin B

...................................

e S T i e s e
Ff??f?ff.????f?fffff??fz Sposure Concentrations: o

...................
Se2333333328z3 73222222

Hater Columy:

¥ater Colusa: '
.%%ﬁ!'c‘ ?Otil ‘ /L) T

Potal ! A

l o L8ien.qs
Dissolved (ag/t) ..., .. .. | 9E-04 Dissolved (aq/L) , .. ... . 1.6079-0%
?:‘nkta‘ (ug dr’, A ) . 00221 Plinktbﬂ {09 dr” AL B A Y 2:91‘!'&2
Senthie Sedipents: Benthic Sedipents:
Tﬂt“ i Ikg dr’, ¢ e 4 4, L ‘02712'03 Tot‘l ( /kg dn’ LA L L I I T Y 6.565!'03
Jisaolved 13g/L ooen) ., , . 0" 1.6598-0§ Dissolved (g/L pore) .., .. .. 4388818
5?ﬂ§h°’ gl drj) =000 4.8208-02 Benthos (ug/g drj) . . ... ... 1.4108-13
Fate: Cuﬁ:egt Rg’fi:nt Mass - kg ‘n‘ﬂgg°fg . Pate: Current Resident Mags -- kg ' 4.768§~03
R aer(oun............ . 333z ¥ : L N N . "
Jeathic Sedipents’ 0000 Benchic Seqents’ | | | i AR
Total fiug of Chemical -- kg / day  9.264p-05 votal Plux of Chemrea) -- kg / day  6.0128-05
Chamical fransforaations: , , . , . 87,66 % Chesical Transformations: . . . , , 98.19 ¢
Biological Pransformations: . . . .99 % Blalegical Transformations: ., . . . 0.6 3
Volatilization: , ., ».", 0 ° - 0.79 % Volatilization: ,,..... . - 0.16 %
Water-borne Bxgart: , ... ) 11.55 ¢ Water-borne Brport: . .. ... . KL
Zcosysien: TX 2-5-5 free = 2% hulkd - 1.30 604 Scospstes: TX P-5-§ froc = 2% bulkd - 1.30 04
Chealcal: Averaect;n BI . Chemical: Aversect:n 3]
Table 2081, Zrposure analysis at the elapse of |4 days, Table 20.91, Exposure analysis at the elapse of 14 day:
Exposure Concentratisns: Erposare Concentrations:
:::::::;:::::z;i:;;:::: ::::::z;:;:::z::l;;.;:::g
aver Coummn: H
Total‘\' /L) LA I I I T PR 6.336!'3’ Tot‘l ( /I‘, L A NS 2.1“!'05
DISSA'H " ":7/!,) N N 6-3325'35 Dl,'ol' ‘ ’L’ AL I I R SR 20132!'05
Plankton iug % L LR N4 Plankton (ug/g dry) . . . tov oo 38652402
Bepthic Sed:pents: ~ Beathic Sedipents:
Tﬂtﬂ ‘ /'l. df’) % 2 0 0 0 s 4 o 5.313 '.} Totll ‘ /kg dq, ¢85 0 8 0 0 94 o 5.7‘72'03
D!!SOEV! \IlqlL Pofe, L N ) 30307 '05 Dl"al'e (”’L Pore, L N ) 30591!'05
Benthos (ug/g dry) . . . . oo oo 5.9942-02 Benthos (ug/g drp) . ... . .. 6.5092-02
fate: Current Zesident Mass -- kg 1.9502-0 Pate: Curreat Resident Mass -- kg 4.3552-03
222 Yater Colomn , . ., , ), , ..., 3334 ¢ 2233 Water Columa o, o 00, ,, ... 9.91 ¢
Beatdic Sedivents , , ... 0% £5.56 % Benthic Sedisents , , ... .. °° 90.07 ¢
Total Plux of Chemical =53/ day 6.9325—05 Total Plus of Chemical == kg / day  5.740-15
Chemical Traasforsaticns’ . o v e 87.05 ¢ Chepical Transforsations: . , . ., 96.84 ¢
Biological Transformations: . . . 0.30 % Biological Pransformations:” . . | . .60 4
Volatilization: ,, ., , , " . 0.55 % Yolatilization: ,..,,,.. " . 0.2 %
. 'Itef'borne !lport: L A I 12-‘0‘ 'It!t'boﬂle !lpol’t: LI I R R 2.9‘\
Ecosysten: $X P-5-S froc = 1% ‘hulkd': 1,10 684
Chemical: Aversectin B8]
© Ecospstem: X P-S-$ froe = 2% bulkd - 1.38 60 4
o . Chemical: Aversectia B] . :
Tadle 20,01, Riposure analysis at the elapse of 11 days, table 20.01. Ziposure analysis at the elapse of days.
Exposure Cencentrations: , ‘ Lxposure Concentrations:
::::3::::::::2::::3:::3 :::::3233333:33}::33:33
[} Colusn; fater Colusa:
'rtrft'u:n“%’m iy s DL s Lo
,Di,‘ve’ S ¢ 0 o 0 0 LY ) - 1”0'! :laoo-con-o . L U)
Planf&on (5;73 erl ve e o 6.595E-02 Planktos (ug/g dry) . ... . ) 4.0120-02
Beathic Sediseatss : ' Senthic Sedipents: :
%Dtall( Ik{g gl’” . 3 L A A ) s.ogz!e'%g Bﬂtall' lk‘g 3?, * o, LI I 530123835'2’
g0ive re ® 0 0 0 9 0 o . - 13801v¥ re..-.... . *y
Benthos (ag/g df) el 0Tt it Beathan (ugig def) o .00l pas
fate: Current Resident Mags -- kg 1.4142-03 Pate: Carrent Resident Magg --- kg 3.9662-03
2333 'iterColUlﬂ LU B T S P, 2%013‘ ss32 utetcolm LIRS LI I TSR 11-33 ‘
g eathic Sediments L, L (Tl gy : Senthic Sediveats ... ...... g
Total Mlux of Chesica] -- kg / day  5.6362-08 Tatal Plus of Clenical -- kg day  5.358p-08
Chemical Pransforsations: . , . . . 8.5 ¢ Chemical transformations: , . . . . 95.80 ¢
Bioiogical fransforsations: . . . . 0.00 - Biological transforsations: . . . . 0.00 ¢
Volatilization: ,, .., . .. .41 % Volatilization: ., .,....." 8.5 ¢
Water-borme zport: ..., .. .. 12.05 ¢ - Water-botrie Baport: .., ., .. .. .95 ¢
Simulations of the Erwirarmantsl Fate of Avermectin 81 in an Aqutic Ecosysten with Exams |1 52



radle 001 Bipowure analysis at the elipse of 30 dape. LTl UTTMINY R
ISR b e DAL ST SO Table 20.01. Biposure analysis at the elapse of 13 4344
Liposure Conceatratiors: e L LD e of B s
srzrzzazssarzzazszzsess Liposure Concentrations:
Water Colusa: 3322332322233z 33222222
?ntJ: { IL) LS I LI T S RS Y 2-2!!!'05 . "tl.r colu'n:
Dlis'olve ('7/1‘) LI R T R 2-2765'05 Tut]l (I /I,, C e et e e s e s 2.391!-05
Plankton fug deyd o0 o oL 125203 Dissolved (ag/L) .. . ... ... 2.0808-08
Benthic Sedidents: Plaskton (ug/g dry) . . . . o ... 310350
Total (eg/kgdry) v v o v v v oL L202-N) Benthic Sedipents:
sistolved (39/G porel s v o b, , 2.6128-15 o fotal (ma/kgdey) o0 v v v v v v v L4728-03
Paniios lug/g dry) v s oL, TR0 g}sts;)lve( (79'/3 p;m.) e 5207458530”
. .ﬂ 30 8 0 0 2 s e » *Ue.
Pate: Current Resident Mass -- g 2.9568-03 . $lg/g iy 0
22z Water Celiamn o o 0 v v 0wy 15.82 % Fate: Current Resident Mass -- k3 3.5008-03
genthic Sedisents .. ..., .., 84,18 ¢ =2z Water Columm v v v v e v hw . 12.06 ¢
Totai Flug of Chemical -- kg / day §.6238-05 denthic Sedigents ., . ...,... 87.94 4
Chazical Transforaations: ... . . 86.69% Tota] Flur of Chemical -« k3 / day 4.8282-08
8i0ingical Transformaticns: . . . .00 % Chearcal Pransforsations: ... . . 94.72 %
Valatilizabion: v ot ... .18 Biolngical Transforsations: . . . . 1.0 ¢
Water-dorne Sxgort: L ... L., . 13.00% Volatilizatioa: .......... 2.6 %
¥ater-dorne Bzport: . .. ..., . 5.0
. i Ecosysten: X P-5-5 froc = 2% Sulkd = 1.30 604
Bzispstenm: TX 2-8-§ Zroc = 2% dalkd = 1,30 604 Chemical: Aversectin 8]
Chestral: Aversectin 3. o - e e l "t : 60“d
ceesesescesccaccecncacas seseecmeossccsasesersecereocoas table 20.81. Zrposure analysis at the elapse o ars.
Table 20.01. Exposure analysis 3t the elapse of 60 days. ' ! 3 !
Soeessestescoscedacsccecccacaaas - Liposure Conceatrations:
g,Posu" Loacentrations: $23323333223333338323:
=::===:;=:==3;:=-==:==:= "%‘{ fo‘ln’/n!:, A012-08
3.8l Lo umm: ot LIUE R T B S T R R SR » .
Tcti! ] ;L, [ T T S R S S S S S 1.110!‘05 Dll!olve (’ /L’ L N A I 1.393!'05
Dissolved {ag/3) +u v v v u s 1LIDME-0S Plankton (ug/g dry) . o v . . ... 2.5262-03
Plankton fus/gdry) o v v o v w v v 2.0028-02 Benthic Sedizents: *.
denthic Sedizents: Total (ag/kgdey) o o v v ... 2871200
T‘]t‘l (ﬂ%/‘g d:y’ LI N N S Y 2.2388'03 . DiSS.JIVe ‘.g/L pot!) LI A I ) 107382'05
Dissolved {3g/% zare) o 0w v W w v 1.393E-08 Bentdes (ug/gdey) o0 v .. 3.2408-02
Béﬂf.hcl (‘Gg/g d:’) L I R S S 20526£'02 .
, : fate: Current Resident Mass -- kg 2.3052-03
ate: Current Resident ¥as3 -- &g 1.8748-03 222 Water COLUBD « o o 0 00 0 00 oW 12,35 %
s233 .iter'CDlliln 8 e 8 0 0 8 0606 0 0 12015 ‘0 Bfa:hlc Sedlientl S 2 & 9 4 4 o 0 0 81-55 i
Beathic Sediseas . .. ... ... 17,85 ¢ Total Fluz of Chemical -- kg / day  1.2682-08
Total Plug of Chemical == kg / day  2.3082-%§ Chemical Transformations: .....  92.30 %
Chemical Transfcraations: ... .. 87,41 % Biolagical Transforaations: ... . 0.00 ¢
Biological Transforsations: ... . 0.00 % Volatllization: . 44 v v v o v 0.26 %
Volatilization: .. v vv v v v 0.25 % Water-borme Bagert: . .. ... .. T4
Wates-borne Sxport: o v 40w v 4 12,14 %
‘Beosysten: TY P-S-5 froe = 2% bulkd = 1.30 604 Ecosysten: TX P-S-8 frac = 3% bulkd = 1.30 604
Chenicai: Aversectin Bl Chemical: Avarsectin 8! .
fable 20.01. Eiposure amalysis at the elapse of 120 days. Table 20.01. Eiposure anaiysis at the alapse of 120 days.
Erposure Concentrations: Exposure Concentrations: -
222223323323 23222283222 2333332233332
Hater Column: Hater Column:
Totil (‘&IL) ¢ 5 % 5 9 ¢ 4 9 0 @ e “.S.S‘A!'q‘ Tot‘l ( IL, o 2 0 8 0 6 38 o b 0 5.3]2!-“
Uissuiveq infiij EEREEREEEE B ) Dissolved (39/L) . ........ S5.80%8-06
Plankton fug/g dry} . . . o 4 . o . §.2098-03 Plankton lug %dn) e ve e e oo 10510402
Benthig Sedisents: Benthic Sediseats:
Total (ag/kg dry) o o v v w0 o oo 9.3152-04 fotal (ac/kgdey) oo w o ww vy 1.1932-03
Dissolved (ag/Lpore) o o o . 4 4. 5.3008-06 Dissoived (Bg/L pore) o o v v v v -7.4298-06
Benthos (ug/g dry) . ... 0. .. 1.0512-02 Benthos fug/g dey) o v v v ww .. 1.3472-02
ate: Current Resideat Mass -- kg 7.6872-04 Pata: Current Resident Mass -- kg §.71308-04
zs33 'Ite! CO]UIB LN L I T A B R Y B Y lz.ll g 332 'It!fﬂﬂ:ﬂll ® s 3 0 0 e 0 LI I ¥ 12.22 ‘
Benthic Sediseats .. ... ,... 87.091% Beathic Sedisents . .. ...... $1.781%
fotal Pius of Chemical -- kg / day  1.1342-08 Total Flus of Chemical -~ kg / day  1.4112-08
Chemical Transforsations: ... .. .11 Chemical Transforsations: ... ., 90.25 ¢
Biological transforsations: . . . . 0.00 ¢ Biological Transformations: .. .. 0,00 §
Volatllization: + o oo v 000 v 0.25 % Volatilization: v o0 v v v 0,26 %
"ur’hn@ !t”ﬂ: LI B I B ) llﬂo“ "ur.bm 'lprt: 0 ¢ & & 0 0 0 9650 ‘
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N Tas h rre A 5 .7a AR v .
Aversert:y Bt LH»..n ST T & LLUNY W D

...............................................................

i

.............................................................

....................................................................................................................
..........

Brposure Concentrations: Erposurs Concentratiung:
3233333333323 23533z3323222 :::::::::::::::::::::::
¥atar Calusn: ' Water 7ol '
Total (3q/L) v oo oo n v o v oo 1.8678-07 Tl (32} o 1.03%2-%
dissoive 7/!.) s e ea e 1AUED Dissa!va (\a/') T S
’ Mk uf} ‘u L t” I S S 1-‘18!‘0] Pliﬂk‘ﬂ'\ hg 'i df" PR :-8153'3]
Benh1s Sedipe 8"1‘.‘1 s Sedizeals:
Satal {3 /(g dryd o o e w0 w 1.6092-04 .t.l l\./\J imﬁ A KA BT
Sussulved 139/ pored o . ..., 1,0028-06 Digss! % Iy zere) b w e el LIBITR
Fenthos weg/g dry) oo e e ... LA162-83 Ves lug/ydey) L. w e LINN
Pate: Curzent fesident Mass -- \g 1.3218-04 Pite: Curreat 2:zident Mass -- g 1.5958-04
s232 ‘:l Cr \Hl‘h L S S O T T T 12015 ,0 ss23 "i”" PH 1 S T N :2..6 ‘-
’nL " DQWhtS * » o LI T T T Y 8708‘ ‘ Ben h c S“ .en. Y . 8711‘ '0
Total Fiur of Themical - kg / day  1.9748-% Total Tlup of Shoqiegl - xg A "Jy 3.4732-%6
NS TOIN "arsfﬂraat 5 TP 29,38 % Shesiral ‘-a-sfomt.:-- e e 19,50 %
B bgioal Trangt rastieiss L. .58 % 3iul 191‘.,' Transfarsations: .. .. foat
'J"lﬂh.b.bd‘.u LANE T T Y Y BT T I R ) "2125 ’! Vnhtlhu 1“ I T T TR Y S T T N :-;s "
Water-dorae Export: .. .. 0.0 TS Water-borne Export: . .. .00, 05054
2ensysten: TX 2-8-§ frec = 2% bulkd = 1,30 634 fcosysten: °T 2-5-§ froc = 3 buikd = 1.1¢ £0
Cheaics): Averw*m 3l . Chesical: Averass®in 31
Table 20.31. Erposure analysis at the elapse of 364 days. Table 10.01. Exgrsure analysis at the elapse of 260 dajs,
Zrpcsire Concentraticrns: Erposure Concentritions:
2233333333333z 3232 2333333333353 3ssss2s
#iter Cojumn: Water Colusa:
TCt‘l: ’!"/L) L T T T T N S S R S 1-2’:2?'07 Tﬂtil ( IL’ [ T T S S S R S l 7‘1 ’37
Dlssol'“ (‘sl, L AN IS TN T B B B BN ) 1.2755.07 Dl"olv '7IL) 4 & 9 * 0 2 @ 1.731!.07
?link'oh (u; 'iry) L N I 2.311 'c‘ . Pinktbn (ﬂg drﬂ LI I R I I Y 30138 '“
Benthic Sedigents: Benthxc Sedxzen s'
Totil (I /kg dr” e 8 0 0 2 s e 9 2052:3'05 Tdti '% LR N IR A Y 30561!’05
DX!SMVO “9IIL Pofe) A 105}35“17 0133017 ('QIL po ’ LIS I ) 2.217!'01
Benthos (ug/g dey) o o 0 v o o w  2.9592-04 . Benthes (ug/g deyl o o v 4 o 'w W . 40192-04
ate: Current Resident Mass - kg 3.15:2-0§ ate: Current 3esident NMags -- kq .9218-08%
3332 "re' rn‘-‘.n ® 0 8 5 5 2 N 8 e 0.' 12‘16 ‘ 222 "tﬁ' Polu’n $ 8 2 0 8 8 2 2 " & 12.16 "
Benthic ﬂei.mts RERR . 87.84 % Beathic Sed.mts ces e oo 0810
.utal flag of Chemical == kg / day 3.1488-07 Total Plug of Chesical -~ kg / day 4.2158-07
Chemicai Transforsations: ... .. 19.43 ¢ Chesical Transforsations: ..., .. 9.44
3: ol»;lm transforsations: . ... 8.00 ¢ Biological Transforsations: . ... 0.00 %
Velatilizalion! o v v o o v 0 v oo 0.25 % Volatllization: . oo v v v v v v 0.5 2
Waler-barae fxgort: . .. .44 10,31 % Water-borne Brport: . .. ... 10.31 ¢
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Appendix 3, EXAMS IT Output Tables

Chemical inputs: FATE Data
Chemical inputs: PRODUCT Chemistry

PULSE Chemical Loadings _

Environmental Input Data: BIOLOGICAL Parametersg
Environmental Input Data: HYDROLOGIC Parameters
Environmental Input Data: SEDIMENT Properties
Environmental Input Data: PHYSICAL GEOMETRY
MISCellaneous Environmental Input Data: Wind,.D.0., etc.
Input specifications: ADVECTIVE transport field
Input specifications: DISPERSIVE transport fielgd
Environmental Input Data: GLOBAL site parameters

Chemical SPECIATION of Dissolved Concentrations
Chemical Concentration MEANS, Maxima, and Minima
Sensitivity Analysis of Chemical FATE

Summary TIME-TRACE of Chemical Concentrations
Exposure Analysis SUMMARY

1Y



cheBicds . 1) AYETBEZLIR B
Tabie 1,01.1 A Chelxcal lnput data for neutral olecule (Sé:}13:
1 Chemical-specific data: SPT via ‘entryl 1)°

0wy 8,308+0 VAPR 1.508-09 HBIRY ROM:  9.772¢m2
Ive: foc:

ree Ion sgec;..c da.a ‘entryll, I“

BSOL RPS:  1,348402

4t Reactivity of dxssolved species: SE* v1a entr i, 1, 1
TAR: FRH:  4.81F ¥

RBA: EBH - ERED: ZRED

ir e H gTBAU K3ACS: Q PAS:

Y Reactivity o so.xds -sorbed species: (2,10
418 RNH:  4.81E- 04 £¥'

{Ba: %z K3ED: ERED:

TBACN: ;’BAA EBACS: QTBAS

Y Reattivity of 030 *-coppl exed s pecles: ‘entr L(” i,
LaR: FAR:

L2 E8a: K«ED ER'"

LIATN: ;-BPH KBACS: J7BAS

e Reattivity af _uiusorbed species: antrvlﬂ A th
Y2A0K: \ AN XBRC? Qluhb
D*utochblxr. Druress d.;a, ;on sgec‘flr data: “entryll, 1}°
YopIl, iV “.'1 SURFTAMY 1) 208 LANAXfI, SRR R
e """1\ C et Hesetves ="~ﬂ'°= S27via Ceninypll, ol oone
ez ‘ 77'9?~ T, 8 £l

e R»e~“»‘.. af si18s-s0rhed s eﬂxes entryi, I, 1
102 25102: ;

"ZRnacf ity of 'DOF -conplex-d species: Pnt5§l3 1

710 s 0x:

UA(LL, 1) (2,., i} 0A{3,1,
Jggh ABSO? ‘ien In,], Q : {1} ! (2)

i {4 {5} (6]
m '8 {9) {10}
o (i 113) {14)
1:5) {14 nn C{18)
19 12m {21) 120
121 4 125) 126)
i {28 {29) {38
‘31) 130 {33} {34)
26! {36) {17) {18)
19 401 {41) 142)
'43) {44 {45) (465

0

Erposure Analysis Hodelxna Systes -- BXANS Version 2.93, Mode 2

Chemical: 1) Aversectin 37

........................................

...............................

........ -

Frposure ks lys e;lng Systeg -- EXAH“ Version 2.93, Mude 2
LSfSLﬁi - Stream  6/6/90.
Tepical: ! »A 8l

r'vre‘tns -A3 xnU- ’ﬁuuﬁiu SLreas 'ul}
'I et uuflxu SiFu.3lith,

."; fysted - DIAMT Versica 2,93, ¥uds 2
Ve 3Treaa 1000

...............................................................

L !rf'
lL“u'" l

...............................................................

$L0TT O BATRL  BNSAC  PLMAS  BNMAS
Yoy cluel chulltlg sg/l  dry g/ee

...............................................................

1oL LeEe0s 4.008-01
. 2,008.08 £.0.0
3L 1LOTES 4.002-0!
{3 $,008408 6.008-23
5L 1.00ges §.008-0;
6 B 2.008+08 6 0oe-03

, Segment tvo-s littoral, prlllnetxc, Rypalimnetic, Benthie,
* Average of 12 mathly mean values.
cxpusare Aniiysis Modeling Systes -- BXANS Version 2.93. Mod- 2
Erosystem: Teras Pond - Streas  6/6/9C

Aquatic Ecosystem vith EXARS 11



Sey Tt ST STSED  Rp3FL APSES  SEERS EVA?

by alhe kg/hr  wdfhr kg/hr  wihr weisen

E Loogdl Logal 800800
i % 3.0 3.00 9.908+01
51 3.08 3.00 9.008+0!
6 B

---------------------------------------------------------------

* Segoent tzpes: Littoral, Epilimnetic, Bypolisnetic, Benthis,
** Average of 12 monthly wean values.

Exposure Analysis Modeling System -- EYA¥S Version 2,93, Mode ?
Brnsystem: Texas Pond - Stream  6/6/90

---------------------------------------------------------------

...............................................................

Seg ™ SISED oLk pOTWA FROC CES A"
by e/t gfedd ' 2 /100g fdrys
DLOnABE i s e
B 185 1.378402 4.008-07 2.5CE.£1 2,668
R R A S H §.09E-F2 2852401 2, 80T. 00
) 185 L.27R+02 4.002-C2 2.50E+01 2.507+0:
3L 30080t 4.00E-02 2.50E+6] 2.50E+0.
£ e 1.65 1372402 4.008-07 2.50E+R1 2.50240)

! Sensent tyes: Littoral, Epilimnetic, Hypolimnetic, Benthic,
' Average T 12 sonthly mean values. _

Zxgosure Anaiysis Modeling Systes -- EXRMS Version 2,93, Mude 2
Trosyster: Teras Pond - Strean 676790

---------------------------------------------------------------

Table 7. Enviromeentai input data: physical geometry.

Seg TY VOLume  ARZA DEPTH  XSA LERGth  WIDTH
7y N 7l ] Bl 3 - z
1 L 2.008+08 :,008+04 2,00 1.008+02 1.002482
2 B 5.002+62 1.00E+04 5.008-42 100807 1.008-02
YL 1.50E+07 3.00B+02 5.00E-0; 1.008+02 3,50
§ 8 1.508+0]1-3.00E+02 5.008-02 1.00E+02 3.00
3L 4508402 9,00B+02 500200 31.008+02 3.00
6 5 4.508+01 9.008+02 5.00E-02 3.002+02 3.00

t Segment types: Littoral, Zpiiimnetic, Hypolimnetic, Bartiit
Exposure Analysis ﬂode!xn% System -- EXAMS Version 2.43,
Bcosystem: Teras Pond - Stream  6/6/9%

DR 21802 102 L 1 iy °e Lgrt
R I Y5 ) pg/L  cn/hrd20 a/stilez wg/l 354

---------------------------------------------------------------

------------------------------------------------

t Copmand unass Psdbrpal Trilimnadin Humelimasbin Dacbhym
s'\-’“uh hir&; U‘U’JUOY«I' U:Ll‘&.llhkl‘-, ullr\l‘l&llbbl‘-[ WL ilwir d

't Average of 10 monthly mean values, \

Zxpasare Analysis Modeling Systes -- EXAMS Versian 2.93, Made 2

feosystez: Texas Pond - Sfream  6/6/90

---------------------------------------------------------------

ST B
1oV PR 1,08 1.00 1.00

“xposure Analys:s Modeiing System -- EXMMS Version 2,93, #ode ?
Zcosysten: Teras Pond - Stream  6/6/90

...............................................................

R Ry T Y P P PR R R R LR L L T L L L R R R P LY

T TIRB ! ] 1
T Y] 4 6
8 ™R 22 1,0008:04 300, .2002+03

1.1
CHRLs .02 8.21% 8.215
TSP alher 2,0002-0% 3.0C02-05 1.0

s ea L, '

Aquetic Ecosystem with ENAMS 11



OIRAD (M) 1.00E-09 RAIN(mm/no) 100.0 CLODD  4.00 La® 203

n:ONE(ew) 0.315  ATORB(ke) 2.00 RRON(Y} 50.0 LoRG 97,7

SLEV (p): 200.0  Air mass type:
W.AM, P/cal/s/R ne: 5.507E-07 E I57E-03 10.6

1.108E+C4

26008406 1.6308008 3.5452+89 3.4298410 2.0148411 1.5238+11

2.0278+12 4.5088012 7.721B412 1,2678413 1.7818+13 2.217E+12

735813 43328413 2.0048+14 2.1938+14 2.5548+14 2,838+ 14

34158414 35730014 3.636B+14 5.4028+14 6.513E+14 6.9788+14

3o LIS OB I0E08 1T LI

+ + . + . + . +

D 2228415 1230845 LL23SEHDS 12408415 1.2148415 1.16520%5

:.poeurb A =,e= s Medeling System -- EXAMS Version 2:33:-&;é;.}

-

“osystep: Terzz Pond - Sfream  £/6/90

Tepizali Avergectin 81

.............................................................

ie iDL, Mean (th\lf prefile .g synthatic chepira!,
acitel frop chemical and eavironment TPa’*AV1tV dats.

.....................................................

<86 e first-arder process half-lives [hogrsd
L T lys Talet T Ryarsl  Rednet Walabs!
P 1.402-02 L4aneDd 52800
¢ e

1T 18080 R ki AL
§ 2 .- L.agzend

5L 1,298+02 1.48E+03 1.488.07
6 8 1446403

! “‘t"" . i"“ i..("‘u, Briiipaetis, Fyonlimretie, Berit:s

.....

-xpasure Ana‘ys‘s !o1e11ng Syslel o BXAHS Yersinn 1. 93, Mode 2
frosysten: Terss Pord - Stream 6/6/90

-------------------------------------------------------------

Table 13,00 Mean chemical reactivity profile of ecosystes,
°t§ pH DpOH Tesz Fiston Mean Bact. Crxidant Singlet Reduss,
y e Beg. Velce, nght Pocn,  Coae. Ory3en (REDAG)
g &owlnr § cfu/*t Molar  Melar  Molur
L é %.g 1-02 11, On‘Og 8E-11 13E-15
A 27 L0582 LE-11 5,115
f ‘ 6.9 ZaJ‘ 8
5o 1£-02 7 l.0£+OS 1.1E-11 5.18-15
6 6.0 2,08
! Segeernt lypee: ittoral, Epilimnetle, Ryn:lllnv ic, Benth:s
' Acthb k M 1,av1008 as ffu/mL 1n water =o:uEa, and
as cfu U 3 Iriwenghll of sedisants in henthis segrants,
Frpnsure AA=1-= Node] i15g Systes -- EXAMS Yersion 2.3, Mede 2

Ecosystes: Teras dond - Strear  £/6/9)
Chemical: 1) Aversectin Bl

----------------- .- sacacee msessscscsscavnsaa

.............................................................

Sexps KPS Luads Dréft Palsg= IC

.......................................................

.............................................................

x,nsu ¢ p..I', § Mloling ﬁystet -- EX:Fﬂ Version 2,97, Mode !

u.-?_qs e flf

Lo .u. sdzsr L0
h*‘l”a izraeciin 81

-------------------------------------------------------------

Table 19, faseary tise-trace of "heGCix concentrations durisg
‘he period fraz ¢ throug 1 ays.

.............................................................

--------------------------------------------------

Days . Waiscr Colusn Benthic Sedisents U.tbr €al Rent: -

---------------------- case we% wececsce

Free-ng/L Sorb-ag/kg Pore-ng/L Sed-wg/kg Tota] kg Total kg

.............................................................

0 8.605-05 1.338-02 0.00E-01 0. 002 o1 5.19-03 0 005-

0 1.096-04 1,75E-02 4.843-07 7.75E-0% 5.06E-01 9.87°

01.:9s-84 1.912-02 2.20!-06 1.938-04 4.938-03 1.47?-“¢
1LUE-08 1.988-(0 2.04F-08 3.26E-04  4.80E-03 2.9%°-%¢

DLENE 1000502 2,000-06 4LEOT-04 4.RRF-N3 3,977t
R FEL R R Y VA RETRT Y TYNE M. . 10 B -

Aquatic Ecosystem with EXANS 11
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Total  Dissolved Sediments 8oty
Filos ' i/t glhtt aglig uglg

In the Mater Column:

L 4.658-0399,10 2.3236-04 2.3108-04 3.701E-0) .49
3 1LJ2E-05 0,37 1.1458-04 1.1398-04 1.8258-02 0.206
5 {:23§:q5 _.ngﬁ 1.125E-05 2.7108-05 4.342E-03 4.9128-02
1.68E-03 92.28 '
and in the Benthis Sedipents:
2367804 93,92 5 4408-04 3,1873-0% 8 400.pe 04080
§ LA3E-08 18T 7.0B0E-04 2.4083-7% 7.8638-04  7,00;0.
6 9.288-06 2,27 1527804 9,5(9E-07 !.f34c.ne .-
29E- 1 T
“olal Mass lkilagrans) = £,0€508-1)

IRits: og/l in Witer Soluzn; so/ks in 3enthes.
't Includes consle th Yeresalval arganis:,
Pxposure Analysis !?f&f::§ Syster -- EYAWE Varcinp 2,93, ¥sde 2
czosystem: Tedas Pead - SSrean  £/6/90
“hemical: Aversectin B!
able 16.01., Distribution aBeNg aquecus chedical §pecies at
heend of 1. cays. Al soncertrations in ug/L {ppbdl.

...............................................................

Seg Tt Total e - Chenical Species {by valeacy) -

7 Aguenus Ceaglened el

1L 0.231 0.23

28 3.3878-03 3.398-03

JL 0.114 0.11

48 4£.4088-03 4.418-03

3L 2.HoE-D 2.71E-0

68 9.509e-04 9,51E-04

- ! Segment types: Littoral, Bpilimnetie, Rypolimnetic, Benthie,
Exposire Analysis Medelin Systes -- EXAMS Version 2,93, Mode 2
Peosystem: Teras Pond - Stream  6/6/90
Chesical: Aversectin Bl
Table 17,01, Chemical concentration s atial seans, sanisa, and
Mg at the end of 1, days. Rumber in garens (Seq) :nd;-
rates segment whers value was found.
Total ‘Dissoived  Sediments Biota
Seg  mg/t Seg ma/L **  Seq mg'kg Sea ug/arim

n .
¥ean 1.2478-04 1.2402-04 78-02 0.235
ar (1) 2,3238-04 (1) 2,3108-04 (1) 2761202 (1) 0410
“in (5} 2.7256-05 (5) 2.7108-05 (%1 &.3f-01 () 2 ei3ea)

lerthyc Sedipents:

Yean  4.6823-04 1,9:58-06 4671808 f.oaesp2
ar {4) 7.0808-C8 4} §40RE-GE 2 7 0EC-08 (4) 70013
in (6) 1LS2TE-G4 1Ry 9.5098-07 (6 1824802 (3 ¢ 33ic.ed

........... sew coescescsTrscecsnssnan

* Units: »g/L in Water Column; .i/ka i3 Benthos,
** Includes compleses with "dissolved® ortanics, .
“rgasure Analysis Medeiing Systes -- FXMM¢ Version 2,97, Wi
Srosysten: Teras Pord - Streaz  §/6:90

hepioal: Averseetin 8i

---------------------------------------------------------------

Table LB.0L. Zensitinalj analjsas: ofter i days.

-..-E;;;;;E.Q;!ue Vigg Flug & oF Tety) Balfanpfee
by Procese K3/ day Flux days

Hydrolysis 5.84858-65 46,51 - 6C.0e

Jeduction
Aavical ozidation

rect photolyiis - 5.67088<05  45.09 6.9 Aqmtic Ecosystem with EXANS 1

Sin?let o1ygen oxidation
Al Chemical Processes  1.15198-04 91,60 30.48
Bacterioplankton
Benthir Bacteria
Total Biolyeie '
Surface Water-borne Export 1,0564E-05 8.40 3.4

Seepage s1pert
qng§i?e.,:§fla 1 11070000 " rn S RL 11 I
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Yotal sass flus: 1.2576E-64

* Preudo-first-order estinates based on flur/resident nas,
Exposure Analysis Modeling System -- EXANS Version 1.93, Mode 3
Ecosystem: Teras Pund - Strean  §/6/90

Chemical: Avermectin Bl

...............................................................

...............................................................

sszsissssTrssazzezsssss

Water Column: ™

Total {ag/L) Lo 2323808
Disselved mg/L) .. oo, .., 2,3102-04
Plankton fuglc dry) o v v v oW . . 0,419
Bentiie Sedipents:
Total (me/kg dry) o v o v v s T.0808-04
Dissclved {mg/L gore) . . .. ... 4.4080°0¢
Benthns {ug/g dry) . . ... ... 7,99g-03
Pate: Current Resident Mass -- ke S.06k2-02
232z Water Column . . v . o V... ... 02,28
Benthic Sediments . ... .., ... 1.2 4
Total Plur of Chemica! -- kg / day 1.258E-04
Cherical Pransformations: ., .. 91,60 %
Biologica! Transformatiens: . . . ., 3.0 8
Volatlitzation: « oo v v v v v u Tty
Water-borae Export: .. ... ... 840 %

Simulations of the Envircimantsl Fate of Avermactin 81 in en Aquatfc Ecosystem with EXAMS I1
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Table 5. EXAMS II Output Table 15 for Days
- 1,2,4,7,14,21,30,60,120, 240, 360

Results of Load to Pond Littoral Ll on Left
Results of Load to Pond Benthic B2 on Right

—————

Simulations of the Erwirormental Fate of Avcr_-et:n 8t inan miie Ecosystem with EXANS 11
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...............................................................

...............................................................

Seq Resident Mags  terenees Chemica] Concentratyong detoensee
| t’"til issnlved Sedigents Biota

filos t »g/L ot 8g/kg ug/q
o the Water Coluza:
Ve O e 2309-00 1700802 g.419
LA ey Uiy (el 0.1
SLAZ0S 20 200 ey S 493903

R e e e
SOBE06 21 Lgn 4 S RS

..............
..............

191E-m 1
Ttal Mass (kilograas) =
' Onits: wg/L {a Water £aluan; 2g/kq i3 Beathos,
** Inzludes cospleses 41t} *4; e ved® organies,

ol

Zcesysiem: TR $e3-5 froe : 4 bulkd = 1,30 60 ¢
Chamizal: Ayaraeess 8.

...............................................................

---------------------------------------------------------------

529 Besideat wagz treeeees Chesica} Concentrations teeetenes
} Tisl Dissolued Sediments Biota

Filos H 55/t 35/5 1 3g/Yg ug/g
In the Water Colupn:
BURLG Iy S LOSIE-08 1315802 0,175
J1.§38-05 8,39 1.0878-04 1.0812-08 1.7328-62 00198
S LASE-05 035 53017-08 3.2038-05 5.2618-03 5.9528-02
RO TITIT
ard in the Zenthic Sadizents:
26.872-00 9186 1.0t §.3342-06 1.0158-03 1. 82-02
b 19208 407 1835803 3.8.08-06 1.5722-03 1.1782-02
6 2.905-05 1,87 4.9g8c-54 1367806 4.7548-04 S3 98-03
14500 15.1)
Tota] Mass ‘Kilegrang) = 4.33958-03 )
' Onits: ag/l :n Water Coluzn; /%: ia Benthos.
- ** Includes ‘compleses vith "dissolved® organics,
flosystes: 10 p-5-§ frae : 24 Sulkd = 1,30 60 4
Cemlcal: Aversectia 3]
?ﬂkltﬂ.bhuﬂumldchnuldur d. days,

Seq Besident Mgy seseeene Chemica} Concentrations teeerenee
(. Total Dissolved Sedigonts Biota
flos i gt 8g/L 't pg/kg ug/g

................ -

In the Mater Colum: ’
LIBE00 B Lt LESTE-08 2.6712-07
31708 e SLO08 9aToas 1hssie) )

5 L.40-05 0,41 3. 032-05 3.0868-05 4.9458-03 5.5942-02

............
SeSI3333 2rsscs

and in the Benthie Sedipents:
2 1.208-03 90,62 1.7842-03 1
‘ 5197!‘05 ‘o" 2-9‘9;'03 l
6 5.‘9!'05 "8. 1.3‘8!‘03 ‘
3803 281
fotai lasl (ki oqialsl 47081202

! Inits: ng/t in Water Columa; sg/kq in lentics.
1 Include:qcolplexel vith ’dzss:?ve ¢ organics:

s Mr.re 1 4e3-3 ff?c : 2‘ 3U.‘1 : ;.‘5 6: 1

.........................................................

..........................................................

_ Mtal  3i5s0ived Sedigent;
Rilos H 3/t ag/ v 25/kg

.....................................

[n the Water Colygp:

------------

I IR RTINS
S8ME-0 077 [ ror DUTET JhE e
680805 133

and in the 3enthic Sedizents:

1806803 100,00 7,4968-01 4. 56351 141 3.k
LU0 000 nosteag 2k o) R
G460 000 600807 ¢ 35en-00 6.9328-07 2 %+~

.........
SeS23222 3222z

5.06-3) 98,67
Total Mass (Xilcqrans) = 5.129%2-0)
' Un1ts: 39/% in dater Coluan; a;/kg.ia Beathos,
e

** Includes cospleses with *¢issoly organies,

fcosystes: IY 2+5-5 froc - ¥ balkd = 1,30 ¢ 3
Chemical: Aversectip Bl

................

.............................................................

Seq Resident Magg tresvese Chesica) Concentrationg teseeee
A Potal  Dissnived Sedizents i,
Kilos H »g/t ag/ o 33/%g ug/s
In the Water Colusa: :
l 1.27E°°‘ 990‘5 6.369!‘66 60]3‘!'0‘ 1-015!’0] 1.1485'5
3 ‘0112'07 0032 20738!‘0‘ 2-7238'36 ‘c}‘]!‘“‘ ‘-9362‘:
5 281800 0.9) 6.2548-07 §6,2198-07 9.9658-05 1.170%-5
3333222 s3Iz .

Lase-4 253
and ia the Zeathje Sedinents:

......

2 ‘09‘!'03 99.99 703183’03 ‘05572’05 70301!’0] 8.263 ’a:
4 4.048-07 0,01 1.9948-05 1.2422.07 1.9898-05 2 7¢18.5:
§3.048-07 0,0 5.0022-06 3.115¢-08 4.3912-06 S,466-9%

2333222 33222
L4 9.p
Total Masy (kilograns) =

+26968-03

¢ Dnits: ag/f in Water Colusn; aq/k .in 3enthos, .
** Includes conpleres vith ‘dissalved® organies, -

Ecosysten: oY P-5-5 froe = 24 bylkd = 1.30 604
Chemical: Aversectip B]

Table 15.01. Distribution of chesical after ¢, days.

Seq Resident Mags t1vevene Chesica) Concentrationg treeerres
| Total  Tissolve Sedisents  3j.¢,
Kilos ! o L %/kg ug/g

In the Water Colugn: T U7 eeeetee el

1 2.238-08 99,38 1.1178-08 1.1118-0% 1.7808-03 2.0138-m2
1 8.000-00 0.3 $.1328-06 5,1918-05 B.4942-04 9.600p.03
5 6.658-07 .19 L4T7R-08 [,4§98-0 2.3548-00 2.5632-11
L5804 4,54
aad i the Benthic Sedipents:
2 .4.728-01 99.93 §.9928-63 4.353p-0% 6.9758-03 7.8915-92
4 1.668-06 0,08 8.2142-08 §.1148-07 8.1952-08 9,2712-0¢
6 1.602-06 0.03 1.6312-08 1.6388.07 3.6248-05 2.9692-04
2232222 332322
‘072."3 95.“
Total-fiss (kilograss) : 4.94862-03
“oF Dnite: ng/l ip Water ¢ lupa; wg/kg i .
" I:cxlfde:q mp‘rem urit: 3:?:::?«3‘ !:rg’::xtg:’ 46



..............................

...............................................................

Seq Resideat Magg  ttreernn Cieaica) Concentrationg *40e010es
'g Tot7{ du880]ved Sedx,en:x Biota

.....................................................

the ¥ater Colum:
I e fater Cofum LAEN Lotony 1sizgy g
s T pincls SRS L
PLUBE 050 23005 100 {denr itrenn,
243813 3618 '
114 in the Bepthys Sedisents:
DR Laees noen g
LA L it g GEH L
SLUEW S5 UG (008 | e 197803

.............
*=S33233 =333:==

L38-03 43,98
Total Mass (xilogragg) - 14084003
* Mits: ag/L in Water £:lum; :glkg IR 3enthos,
** Includes compleres with *diseo vel® a*33aies,

Zoasysten: 71 =55 froe s 2% Mgl s NSLEET R
hesical: Aversectip 3! :

-------------------------------- eea

Seq Resident Magg +0eveene Chezica) Concentrationg rerseseee
i Total  Dissalued  Sedrjents Biota
Filos ! 3G/t nqfy e 3g/44 ug/y

In the dater Coluzs:

11.278-01 93,73 £.3162-05 §,2028-08 1.01%2-02 0.114
16.52E-06 0.5) $.3452-08 ¢,33:0.08 §.9232-0 1.3228-02
§ 21985-Q6 q:za L217E-05 2,302.05 3.5338-03 1.9978-02
128803 33.94
and in the Benthis Sediments:
2 2.318-03 90,99 J424E-) 2132808 J4i72-53 3.36%2-02
§ 100008 4,19 «Ji32-01 3.3098.9% 5,2988-03 5.994p-32
5 {_!Zg:Q{ __§:Zg 416803 1.5048-08 241080 2,7278.02
2.578-0 66.66
“:tal Mass (kilograsy) : 1.85032-03

----------------------------------------------

' Dnits: 2/ ia Water Colvan; 39/kg in Benthos,
- ** Includes copleses with *di350ved organics.

Scosysten: TT P-5-5 froc = 24 bulkd = 1,38 ¢2 4
Chemical: Aversectia Bl :

--------------------------------

“able 1501, Distribution of chemical after 13, days.,

S Resident Magg teseeess Chesical Concentrations Hettreee
I Total Dissolved Sedigents Biota

Yilas Vowit /L™ ag/kg ug/g

.................

in the ¥, Colum:
JHE T e e e con
R AT LU 160508 {'5885.05 173 75-01 1.348e-03
:32:::23 22333
1.568-04 22.13
aad in the Benthie 8 disents:
T e o e
6 1.560-08 .47 2.5662-03 159805 2560801 2,3968-03

33332232 zro2se
662-03 17,87
Totai Nass (kilograms) = 3.41432-03
' Dnits: g/t in ater Colum; /E? in Benthos,
** Includes ‘conpleses with *dissofved® organicy,

CReRiZiL . Avergentiq 3

------------------------------------------------------

.........................................................

Seq Besident Magg  tevrenns Chearcal Conceatratinng 1ee
, fotal  Dissolved Sedidents
Filos t MY ag/l T Tagrig .-

In the Water Columa:
VL2080 99.07 1.6762-18 1.607-0¢ 1.57%8-03 :.
3 1.28-06 0.8 3.2072-06 8,'€27.95 [.08E-03
§1.152-66 038 3.5532-%6  2.5395.0 £.0698-04 2 s

..............
..............

and in the Berthie Sedipents:

2 4.438-03 99,79 6.5652-03 4.0085-05 £ senpoay g
—d 4.578-06 0,12 2.2002-03 LAME-06 2,0498-24 7
6 4.96E-06 0,11 8.764z-08 5.0838-07 8, 14sE-a8 4
s333332: LR+ 31
£.448-03 91,17
Total Mass (kilograms) - $.76758-03

* Dnits: ag/f in Water Coluan; wg/kg in Sapthcs. '
** Includes ‘cospleres with *dissalved® organyes,

Boosysten: 10 p-S-§ froe - & bulkd = 1,30 04
Chesical: Averseetis 3

Table 15.01. Di:tribuzina of chemical after 14, days,

Seq Resident Magg teesrens Chemica] Concentrations.;""'
Total  “Dissolved Sedipents Biots
Lilos ' N/t ag/p 39/kg ug/:

SImemesss ecccecdce ceniendee ...

{2 the ¥ater Colups: . )
1 4.298-08 99.14 2.1442-08 2.1328-08 Jo4172-03 3.86%2-
3 1.I8E-06 0,41 1.1842-05 1,1770-4% 1.8868-03 2.1342-
5 1.962-06 0.4 447806 4,3248-06 8.9278-04 1.8i72-

32332232 333322

‘033!'0‘ 9093
aad in the 3aathie Sedisents:

cews

3 3.8%8-01 99.27 3.7678-03  3.5912-08 5.7548-03 6.509p-
4 1.298-05 9.3 §.3662-04 1,9648-0¢ 6.3512-04 7.1855-5
6 1.582-05 0.40 2.6072-C4 1.5245-06 1.6018-04 2.%438-3

33333322 $3szz3ss3
3.928-03 90,07
“otal Mass (kilograns) = 4.35518-03
' Onits: g/l in Water Coluzn; ng/kq in Benthes,
** Includes conpleses vith 'dl!!ﬂ ved® organics,

Zcosysten: T 9-8-8 froc = )y bulkd = 1,30 604
Chemical: Aversectia g) .

fable 15,01, Distkibntion.of chesica; after |, days.

Seg Besident Magg teserese Chemical oneantentisns teetianas
Total  Dissolved Sedinents 8iota
" Rilos ] 35/t pg/L 0 "09/kg ug/q

.oe T Seescccse cancieden auo

In the ¥ater Cousn:

LR T TR T s
246806 0.5 §lisen.e SC398-6 4.5995- 01 ¥.5410-01
s3332222 22323

6.508-0¢ 1.3

and in the Beathie Sedigents:

3 3.478-83 98.68% S.1388-03 3.2008-08 S.1212-01 S.8008-02

4 2.000-08 0.62 1.0048-03 6,2508-06 1.0012-83 1.1332-02

6 2.708-08 .17 4.4518-04 2.7718-06 4.4408-00 S.0240-03
33228822 233332

. '. .0‘7

fotzi iﬁ. iki’ogms) s 1,96648-0) 47

, Jats: eg/L in Matce Coluss; ne/kg in Beathos,
* Dnclodes” compleses vith *digao red® organics,

KRS S - H}-




NNT.Z Fr 3 "’-TRC’.'."'I ‘ai

----------------------------------------------------------

Jable 1391, Jutntion of chemica) dter b Tl B0 Dnteibation of chemcal atrer 3y days
Seq Resident Magy treseess Chemical Concentrationg *tteesess .--..&...;......--....;;;:;;..' ......... ,:.,l.:.
‘eg .eue '_ Total  Dissolve Sedisents  8;¢!, Sig ssident Kany rog,; Chﬁf}fg},,&’"fﬁ;:ﬁn&“’ '3.
Files U LY ug/g Filog ' W/l g ‘
'n the Witer Colus: Vater ; ..... e S
LS098 2.2088-08 JATEE05 1648803 4128009 e, fater W e 2080605 11353087 .-
JLEE 066 2.0878-05 2iCasp ot 1399503 1.7088:0) J1OTE06 0,40 1iyienas 4 30gE0 25381 1
SR 149 1560205 {05435 g0 2ATE-03 2.7945-97 SLMIE06 0066 §.2005-08 426508 L8800 1
LK RIS
and in the fenthic Sadipents: n the Besthie Sedi :
DALE000.50 LIV 100050 1, 3100.09 7970009 ‘}’d;,‘é'zg.’o'g s Sedigents L8605 442801 §.045:
b 8.56E-05 T 4.2278-03 2BIE-65 4,219E.13 §.1112.82 § 2.608-08 0.97 1. 3e =0, 2088-06 1.3185.7) WL
6{_4_8_5-}11 o1 LU0E-03 LSTTE0s 2 gies i 1.1432-9 10005 126 6.3936-00 3.9885. 05 6.1598-04 7,734
249807 34,14 LUE-0] 87,90 |
Total gaf_s_j.«.x_!g_q_r_a_n.sj_i____2_..9_5_6.2_'_-_0} __________ Total Mass ikilograns) = 3.50895-23 _
' Onits: g/t in #ater Colum; =?/k in Zenthos, * Units: ag/L in Watee Columa; g/kq in Beathos.
"t Inciudes coapleses with *dissofvad® organics, ** Tncludes compleses with *dissolved® orgaaics,
g Icosysten: X P-5-5 froe = 28 b Ikd = 1,39 504
Ecosysten: X P-§-S froe = 24 bulkd = 1,29 424 CZ:.::L’:J. Aversectin Brfc ‘
Chemical: Aversectin B T reocescan "escececcieanencans
Table 15,01, Distribution of cheaica) a%er 39 days. ' }‘.ab.e -I.' l'- Mstritation of chesical ‘ft“.. £, .d‘”'...-
................................................ s‘. t teteoeee y b '. tesseee
sig Aesident Yagg n;otn;n Chs’l“s Cga«:;.-a};atiqns nsnatnn ‘9 lC:ld!nt Nass fotal Chgell:::}'fglcse:}l:gg:! Siots
38 vimsoived Sediments 3, i t " 1/ s
Filos $ gg/' lgl?. " gl uZ!; . ..l.lf.a.’..- : . . wh - ".:g./.k.g" ....h.g./.‘.
e gy Gl T e e e T R s o e
L Y b ey e RS LS C L T
14 oD . 5] 1] *h 1X) L= “i0.k" . e . » . » d . hd LS ":
54923-06 117 8.3372-05 8.8882-06 [.4288.93 IL.EIZZ-GZ 2-:85.!-:;‘: ::;:3:; - 010
2.208-04 12,35 R
ad ip the 3eathic Sedipen | | azndlig‘:h&kgsthgisc szedal;lezlto’l LL788E-05  2.9638-3 1.240p-0
3d 10 Lhe 3eatric Se : <348 . 4718 7888~ f3E-9 -
) e L s e e i
§ &ilE A1 Uity e LeRE T 195207 f;o“"o:z’ 3;7:;6:5: ORI deleean 4 Tigg:
$333232s s32c:: . 2!. .
1.558-03 87,85 . i :  2,30880-
Tota] Mass (k1l3grans) = 1.87378-1 :l‘atal tass (kilogras) e
“"“_"““"“_“""“"““‘"“,;"""_“7,' """"""""" ' Tnits: ag/L in ¥ater Column; /kg in Benthos,
| Units: wg/l in Water Coluan; =3/%s 13 2uivnag, ‘ ** Incliles oapleres with "diggolved® organics. .
** Includes compleses with *issoliad® organics,
Eeospsten: 1 P-5-5 froe = 2% bulkd = 1,30 40 4 Pcosysten: TX P-5-5 froe = 0 balkd =1.30 60 ¢
Chemical: Aversectin B] Chemical: Aversectin 3]
Tible 15.00. Distributios of chesical after 120, days. Table 15.00. Distridution of chemcal after 129, days.
529 BResident Mags 2eetesen Chemica! Conceatrativny tesessees Seq Resident Magg srerenee Chesical Concentratioag vaeeenese
i Total Dissolved Sediments Biota Total  Dissolved Sedigents Biota
Rilog ' W/t g/l 39/kg ug/g Rilos L g/t wg/ e eg/kg /g
...:........ ...:..: T e e In the Mater Columa: S
38 E Sl LSSR-06 4.520086 7.2665.04 g mse g LLUEE SEL 500006 5000006 9.0008-00 1.g510.97
3 5.452-07 0,59 3637006 3.6178-06 5.7952-24 §.3368.0 c 36040 - 0,57 4.4962-06 $4718-06 7.1648-08 §.1045-03
5 L452-06 156 3.208m-6 J.2108-06 S.1448-08 5.819E-03 S L6006 131 2.4561-06 3.4378-06  5.5088-04 6.2318-01
22332 2332 I2s3z222 23222 N
9.312-05 1211 118804 12.22
and in the Benthie Sedigents: and in the Beatbic Sedipents:
2 6.292-04 91,00 '9,3152-04 5.8008-06 9.2042-%4 1.982-02 20.068-8¢ %431 1.1932-83 1.4298-06 1.1908-03 1.3472-02
130005 1,92 6.4092-0¢ 3.9912-06 6.1948-08 1.234p-03 § 1LSIB-05 117 7.4632-08 §.6478-06 1.0462-00 8.4232-01
6 3.378-05 4,99 5.5838-04 1,4588-06 5.5408-04 6.2688-03 6 1.358-85 3.92 5.5120-04 3.4328-06 5.4992-04 6.22i2-07
33332223 338222 . '2352‘8'88.3‘3 8:;’;;
§.762-04 7,89 29888 87,78
Total ui. (kilograme) = 7 ¢874g-04 Total Mass (kilograes) = Sl f’f
';!;IE; K/l ia I;te; Colume; sg/kg ia Ben;hot. i ! Daits: 09/l ie Water Colume; /kg ia Benthos,
** Includes cospletes with *disso u:'

organics, ** Tneludes compleses with *diggs[ved® organics, | “;7

A



<4

Bcosysten: TI P-5-§ froc = 2V bulkd - 1.36 604
Chemical: Averpectin B}

...............................................................

...............................................................

Seq Resident Mass  ******* Chepyea] Concentrations teseesecs
Total  Dissolved Sedisents  Biots
filos ! 0/° m/L 't o nglkg ug/g

-----------------------------------------------------

In the Mater Colusa:
1 1.578-05 97,98 1.8678-01 7.824E-07 1.2542-04 1.4182-0)
39.208-08  0.57 6.1458-0) 6.111E-07 9.791-05 1.1082-03
5 2.138-00 145 S.IT4E-07 S.I4SE-07 8.2448-05 9.3278-04

.............
SSTITSIS ssEsse

—
.
o
—
o
.
(=3
wre
—
~
-
—
o

n the Benthic Sediments:

(098-04 93,64 1.6098-04 1.0028-06 1.6068-04 1.81
118-06  1.82 1.044-04 6.4998-07 1.041E-04 1.1

JQ78-06 454 8.6738-05 5.4008-07 8.6532-05 9.7

..............
..............

J62-04 87.84
Total Mass (kilograms) =  1.32108-04
* Onits: mg/L in Water Colusn; »g/kq in Benthos,
** Includes compleres with *dissolved® organics.

yowy
P
o

Bcosysten: TX P-5-S froc = 23 bulkd = 1.30 .60 4
Chemical: Aversectin Bl

Seg BResident Mass *t!te05¢ Chegicy] Concentrations teeeeeens
Total  Dissolved Sediseats Biota
Kilos % ag/t s/l ag/kg ug/g

In the lateg Coluan:

12,728-06 97,99 1.3598-07 1.31828-07 2.1668-05 2.4508-04
3 1.592-08 0.5 1.0612-07 1.0556-07 1.6912-05 1.913e-04
S 4.002-08  1.44 8.8802-08 8.832-08 1.4152-05 1.6012-04
27006 12.16

and in the Beathic Sediments:

2 1.88-05 93.68 2.7808-05 1.731E-07 2.7748-05 3.1382-04
§ 3.638-07 1.8 1.8008-05 1.121E-07 1.7962-05 2.0328-04
6 9.022-07  4.50 1.484E-05 9.241B-08 1.481B-05 1.675E-04

--------------
--------------

2.008-05 87.84 :
Total Mass (kilograms) =  2.28112-05

------------------- -

¥ Onits: g/l in Water Colusn; mg/kg in Beathos.
't Tncludes complezes with *dissolved® organics.

Lcospsten: 11 P-5-5 froc : 2t bylkd = 1,30 49 4
Chemical: Aversectin B)

.......................................................

............................................................

Seg Residest Mags  **00000% Chogicgl Concontrat ang t1reee
_ fotal  Dissoived Sediments  g;at,
filos t K/t e/l aglkg ug/

Ia the Water Column:

1 2.028-05 98.00 1.0088-06 1.002B-06 :.606E-04 1.816¢-
3 1.I8E-07 .57 7.8638-07 7.8208-07 1.2%3g-qe 1,407
5190807 143 6.536E-07 6.5008-07 . G4iE-n4 i.178s-
2.068-05 12.16 '

and in the Benthic Sediments:

2 1.398-04 93,73 2.061e-04 1.283E-06 2.756-C4 2 J268-
4 2.708-06 1.82 1.334B-04 8.304E-07 1.331E-04 ° S05E
6 6.61B-06 4.45 1.0882-04 6.7778-07 1.086E-04 1 2288-

LAS-04 8.8
Total Mass (kilograms) =  1.69042-04

* Dnits: mg/L in Water Column; mg/kg in Benthos.
** Includes compleres vith *dissolved® organics.

Ecosystes: T P-S-S froc = 2% bulkd - 1.30 604
Chepical: Aversectis Bl

-------------------

swo

Seq Resident Masg ttttrete Chegicy) Concentrations sterees

) Total  Dissolved Sediments  Biota

Kilos ] w/t WLt ag/kg ug/g

In the Water Column:

1 1.488-06 97.99 1. 1.

] }.04!-00 8.57 1.3598-07 1.

s llll"' 1.“ 1.136!‘01 10
383223233 233333

1.558-06¢ 12.16

and in the Beathic Sediments:
1 2.408-05 93.69 1.5612-08 2
4 4.678-07 1.82 2.306E-05 1
6 1.158-66  4.49 1.8982-05 1
SS333322 223
1.578-85 81,84
Total Mass (kilograme) =  2.92142-0%

' Daits: sg/L in Water Colusa; mg/kg in Benthos.
*¢ Includes compleses with *dissolved® organics.

7UL-00 2.7%8-08 3.038¢-
100 2.1658-05 2
idog-07 Lalig-08 2

JA1TE-07 1.5528-05 4.01%E-
4368-01 2.3008-05 2.603E-
J828-07 1.8942-05 2.1428-

49



Table 6. EXAMS II Output Table 20 for Deys
1,2,4,7,14,21,30,60,120, 240, 360

Results of Load to Pond Littoral on Left
Results of Load to Pond Benthic on Right

Simulations of the Envirarmental Fets of Avermactin 81 in an Aquatic Ecosystem with EXARS 1!
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GoSioeems a8 TTITY IO G gyigq o, 04 g b
. S Chemicai: Averpest:n 81.
Table 20.01. Liposure analysis at the elapse of 1 dayy, Table 20.01. Eiposure analyais at the elagse of | 4y
Srposure Concentrations: Yrposure Conceatrations: o

*833sz2338233z3zsrzzss

Mater Colusn: oy
Potal (/L) c v ul L., ... 2300804 ¥ater Colum

?ﬁtil(l/m....,....-- 343!'
D1ssolve flylb’ S e e e 1098-04 dissoived lagsf) L, L.l l.lBg!-%g
Plakion tugledrp) o w v ) ) ) gl Piankton fuglg dey) /0 000 §.1398-93
Saathis Sedisents: . . Benthic Sedisents:
tatel (5%/kg Es L 1.87%8-04 Tolas laglgdey) o, ., ... .. 71,4968}
Sisialved (29/L pore) , ., , .. " §.4078-06 3;ssn!ve% L A 1 ER T
Sél‘.',h-‘.s \':gl‘; i."i’ L Y 709885’(:] Brﬂth')s h:';."g dri, L N R I T 8-:6::':2
iter Current Resident as3 - kg 5.6%8-0 Pite: Current Res;dent Wiz -- ‘g S.1152-01
TossEe "a:er C-"Iu'n A AL R I T S, 93.23 .0 s323 H‘ter COILIO S T T TS, 1-31'——‘!
BQnthlc Sedlleﬂtl L B I I T 7.72 ‘0 Bgnthlc sedl“nt' LI S 98.6?‘.
Yotal Fluz of Chearsg! -« 9/ day 1271908 Total Plux of Chemiea] -- kg / day  6.0188-0¢
credical Transformationst L L o, . .62 ¢ Chemical *ransforsations: . , & . . 99,88 ¢
Jielagical Trarsfecsations: . . . . S04 8ioingira] Transformatinns: . . 0.87 %
Volitilizataen: ., ,',~,, 000" 2,088 Volatilization: ., ,..,.,.. " 0,014
4ater-borne Export: L, , ... .| 8318 Water-dorae Zrport: .., ... .| 0.11%
fcosystes: TY 2-8-5 free : 2% hylxd = 1.3p 5 4 nosysten: T P-8-S froc = 24 balkd = 1.3 60 d
Chesical: Avaraestiy 3] Themical: Mvernectip 8]
Table 10,91, Zrpnsure YnS ot the alipse of ) days, Table 20.01, Zupsgure analysis at the elapse of 2 days.
Exposure Concentratiang: Espcaure Concentrations:
:::::3:223:22233:333::3

:::::3::88883888888!383

Water Columa:
Toril ‘, IL’ LI R ¢« 0 :-":&“ fOti! ( IL,

Nater Colusn:

. o I I 6-3613'35
DHSOIVC (‘?l:, 2N I T S S 2n~£°g'a‘ 91!!017! ( /L, ® % 2t e 0 8 4 o 5.33“'06
Plankton (ag Il S I . Plankton fug gdey) o vy LTieE0
Berthie Sedipents: Beathic Sediments: '
onty) (!%!kg dep) oo v v, LSTS2-03 Total (mg/kgdey) o ..., ..., 1.3188-03
91!!0“2 (!q:’L .OOM, L N 90’;"5'05 : Di"c}ﬂ (.g/n Pore, LI I R R S ‘0557!".‘5
BQnthJI (ug/g dl’]] L I ) 107'83'02 - knt!“%! (uglg dl”) L N A 80260!'02
ate: Current Resident ¥asy --'kg +.9008.03 Fite: Curreat Resident Nagg -- kg 5.9708-0
2333 'itefCOh)q 2% 8 0 v 0 s 04640 ‘.U‘ ‘l 332 ':].,.:.' cﬂl'ﬂ.l ¢ % 8 5 0 v 00 s ;053 2
Beathic Sedisents . ..., ... .. 14 Beniaic Sedisents ..., .. ... e¥§rs
Tata: Mlug of Chemiza] -- kg /1 day 1.2212-04 Totai Flug of Chegical -- 9/ day  6.0398-5%
Cemeal Transforsations? ', ., ., BR8] 4 Chesical transformations: , .. .. = 99.5¢ ¢
3lolugical Transforsations: . . . . .00 ¢ Siologicai Transforsations: . . . . £.%¢
Volatilizabion: ,,,,,, " 0" 1.01 % Volatliization: . ,.,,.,,.... 3.06 ¢
'itef'bof!l! !lport: L N N ) 13.4‘ % "tet'bornf !xpott: LI T R S, 3.40 t
-Ecosysten: X B-S-S froe = 3t bulkd s 1,30 604 Ecosysten: T 2-8-5 froe = 2t bolkd « .30 60 ¢
Chemical: Avermectin 31 Chesical: Aversectin 81 ' :
Table 20,01, Erposure analysis at the elapse of & daps. Table 20.01. Ziposure andiysis at the elapss of ¢ days.
Exposure Concentrations; - ) ' ' Lxposure Concentratisas:
:::::::323:::::::83:::8 ::::2:::333::2::3:3:338
Water Column: Water Colugn:
TDl’t‘ll( Itf’ Ii,' 0 % 0 0 0 0 4 o 11.27567%.2: Totil (’g/:’, .9 % 0 o 0o s 0 0 4 s 11‘}5’1%‘%%
i1880(ve 8 0 0 0 6 5 4, . Leul - © Uid !‘.ﬂi ii' L T R R . h
BF}Lihﬂ‘ltqs:d“u; ﬂfij LI I I T P 00302 Be;!:l;:fgﬂ;nd(ug df’) s 0 0 e e 4 o 2.3132-02
nthie Sedisents: nthic Sed:isents: -
e?ﬂt‘l ‘ /kg dq, ® s 2 0 0 08 4 20"’!’03 ?Ot‘l ‘ /kg df” L 5.992!.'03
dissolved (sg/L pore) . o o, ... [ 8365-38 Dissolved (ag/L'pore) . ., ... 4351308
Benthos tug/g dry) . . ... ... 1.3292-02 Benthos (ug/g dry) . . ...... '1.4918-0
ate: Current Resideat Nass -- kg 4.7092-03 Fate: Current Resident Mass -- kg 4.9498-03
122 Water Columa o v 0 0 v v\, .., 178 ¢ N Bater Columa v . 00 . . ,.,.. 8,54 ¢
Benthic Sedisents . ..,,.. . " 8.2 Benthic Sedimeats ..., .,... 956t
Total Plus of Chemical == kg /" day * ° 1,086-9} Total Plus of Chemical -- kg day 6.0538-08
Chesical fraasformations: . , . , . 88.01 ¢ Chesical Transformations: . .... - 98.9§ %
Biological Sransforsations: . . . | 6.0 % Biological Transforsaticns: . . . . 0.00 %
Volatilization: ,..,,,.. " .11 Volatilization: oo o000y, 11 %
Nater-borne liport: ., ... ... 11.08 Nater-borse Riport: ... ..., 0952
Similstions of the Envirormental Fete of Avermsctin 81 in an Aquetic Ecosystem with BXANS 1] 51



Cemcals syl 70 T T i T
ph R e e e L LG e L tpomre amalpsie it et 7 G
?};?f?ff_???ff?}f}f}??}z Urposure Concentrations:
o Iater"Colula: ' ' .-..--..'.......-.-..:-..
Total (/L) L. L0 Toa WD L e L
Dissolved (8g/L) « v o v vy i L2ISE-M4 Dissolve (I?IL) N R TR
?!Inkton (ug &n, S % 2 0 s 0 8 & 00221 Plinktoﬂ (ﬂq dﬂ) L A N ] 2.91‘!'02
enthic Sediseals: . Benthic Sedipeats:
total ag/kgdryd o o w oL L0 GU201E-D) Total (mg/kgdry) o o v v 0w v . 6.5652-0
Dissnlved (3g/L pora) o v o vy ., 2,6598-05 Dissolved (ng/L pore) . . . . . .. 4.2882-08
Benthos fng/§ def) o w v v v L. 4.8208-00 . Benthos (ug/g drf) . .. .. v .. T4102-02
Fate: Current Resident ¥ass -- kg 4.4088-0) Fate: Current Resident Mags -- kg 4.7688-03
832 ﬁlt!rcolu'n AU L 56'15 ‘ soe— Hater Co;u.n L I O T R I R N 5.83‘.
. Denthic Sedipents . .. ..,.,, 41,45 % Benthic Sedipents . . ... .,... 91.17 %
votal Fiup of Chesical -- kg / day §.2542-08 total Plur of Chemical -- kg / day  6.0128-08
Chepical Transforsations: ., .. ., 87.66 % Chemcal Trangformations: ... .. 98.19 %
Sinlogical Transformaticns: . , . ., 8.9 % Binlegical Transforsations: . . .. 9.50 8
Volatilization: o .. 00wy 0.79 % Volatilization: .+ o o ¢ o v v v v 0.16 %
Water-borne Exgort: ., ....., 11,55 ¢ ater-borme Rrport: . ... ... 1,854
Scosysted: T 2-3-3 froe = 2% bulkd = 1.33 60 4 icosystes: T P-5-§ froc = 2% bulkd = 1.30 604
Chedical: Averzectin B! L Chemical: Aversect:n 81
Table 2001, Zrposure analysis at the elapse of 14 days, Table 2001, Erposure analysis at the elapse of 14  dijs.
Erposure Copcentraticns: Biposure Concentrations:
S3s23s33s3333333333333s S3333%3s23333333sz322
Water Coluzn: Water Colusa:
Total‘: /L) LRI IR I S R S R Y 6.3362'1’5 Tot.l ( IL, L I I R R B S Y 2-1“2'05
3153-1;\!*. .‘=’/L‘ 2R T T S S S I 5-302;'05 X Dl“ol' { /B) L I S R S 20132!’05
Planktan iugfg dey) o v 4 v 0w . U104 Planktoa {ug/g dry) . . . 5 . . . . 3.8652-02
3enthic Sedipents: Benthic Sediaenzl:‘ »
Tntig ( l”l‘g dr’) LI T T S S R Y 5.313!’” Tbtll ( Ikg dr” L B I B ) 5176’!'03
Dissoived {239/ pore) v v v v W Wy JJ0TE-1S Dissolved (ng/L pore) . . . .. .. 1.5912-05
Benthos (ug/g dry) o . v 0o v 0. 5.9942-02 Benthos fug/g dey) . . ... ... 6.5092-02
Pate: Current 2esident Mass -- kg 1.9592-03 Pate: Curreat Resident Mass -- kg 4.3552-03
2232 Water Column o . o o v 00w v v W 33.34 ¢ 2333 Water Columd v o ¢ v o v v v v v s 9.91 ¢
Benthic Sediments .., .. ,... 65,86 % Benthic Sedipents . ........ 90.07%
Total Plug of Chemical == x3/ day 6.932%-05 Total Plug of Chemical -~ kg / day  5.7402-05
Chesical Traasformations: ... .. 8.05 ¢ Chemical Pransformations: ... ..  96.84 %
Biological fTransformations: ... . 0.30 ¢ Biological Transforsations: .. .. .60 %
Volatilization: ... .o v v s 0.55 % Volatilization: .. ........, 0.22 %
Water-borne Bzport: . 4 o 0 v 04 s 12.40 ¢ Yater-borne Baport: .. ...... .54 2
2cosysten: TI P-5-§ froc = 2% ulkd = 1.30 60 4
Chemical: Averpectin 81
- cosysten: X P-S-§ froc = 2% bulkd = 1,30 604
. Chemical: Aversectin Bl :
T15ie 20,01, Baposure analysis at the elapse of 21  daps. table 20.01. Eiposure analysis at the elapse of 21 days.
Erposure Cenceatrations: ) Eiposure Concentxation::
S33333333333383323s83833s2 3333333333333z
Water Colusn: Water Columa:
‘T:{‘l?{:&/;, ‘: .. ® 2 9 o 8 B e b @ 207‘1.‘-!‘.0‘5‘ ’ TDo'ta} l‘“aln(’ Il)' L N IR RN B I I N 22.22216‘2!.0055
f)i!snl"d‘ ig/L TR JoB34E-0) 18801Yv¢ |/ BEEEREEEEE . -
Bplt;ﬂktogﬂd(u‘; Jr” s 0 8 v 8 0 0 0 60595!'02 u?ltihnktg:d(u;? udr’) s 6 0 0 0 8 8 s ‘00122’02
enthic Sediseats: athic Sedipents:
%qtaxll(oﬁllig )L e LI fotal (kg dry) . e S
18801ye OCE)} o 5 o s 2 0 . e 1880ive L&Y o o o o o 0 o . 0 )
Bentho (aglg dep s+ 0ol &g Benthos (uglg dry): =« - oo ot L §00E-0]
ate: Current Resident Mass -- kg 1.4142-03 Pate: Carrent Resident Mass -- kg 3.9668-03
s322 'itﬁl'_COlu‘l; RS 22.13‘ 11 hterColull R EEREEEE “-3]‘
Beathic Sedisents ... ...... 1LM7% Benthic Sediments . .. ... ... 38.67%
Total Plus of Chemical -- kg / day  5.6362-05 - Total Plus of Chemical -- kg  day 5.358%-05
Chemical Pransforsations: .....  86.75% Chemeal Pransformations: ... ..  95.88%
Biological Transformations: . ... 0.00 % Biological fransforsations: . ... 8.00 %
Volatllization: . ..o v v e v v 0.41 % Volatllization: + o v v 00w e v .25 ¢
Water-boeme Baport: . .. 0. 000 12,053 ¥ater-borne Baport: . o . 0. . .. 1952
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-------------------------------------------------------------- Chemical: Aversectin 3]

Table 20.01. tiposure analysis at the elapge of 38 days. --Bi ----------------------------------------------------------
-------------------------------------------------- Table 20,81, CTiposure anaiymis at th
Brposure Conceatrations: ---"--~---------p?-------"-’--~---~~-~e--e—1~l-p-’-e-?~f----]?----’-‘-Y-!--
f333sz3zsrzszsssassssss !gpo.un Concentrations:
Water Colusa: $333333s3sszzazszssszes
Tatal (36U} Lo e e, 22080408 Water Colupn:
Dlisplve (’7/L) ¢ 9 8 3 8 s s g 2-276E.05 Tﬂtil ‘l /L) LAV A I I I R S S Y 20391!'05
Plir\‘toﬂ (ug dl’]) LI A . e ‘11258’02 Dx‘.olve ( /L) L I 20380!'05
3eathis Sedipents: . Plakton (ug/o dey) . . ., ... 39950
Total (l%/(g dry) v e e e 4220 Benthic Sedugn%g:
SLQSIQIVQ ('g/;.gﬂff.) L R TN 2.53?5‘05 Totil (‘%/kg dr,’ L T S, ‘.‘7:!‘03
Janitas lug/g dey) .., N BN -B ) gutsglve( (1.915' p;:re) e ee e s 2JJE5E-0S
. L311%1¢} u ® 0 0 0 0 s 4 s ' -
Pate: Curcent Resident Mass -- kg 2.9%62-43 rLios fugly dry -0
232 dater Coluan o v 00 o e 15.82 % Fate: Current Resident Mass -- k3 3.5008-03
Benthic Sedisents . . ..o, L L, 84,18 ¢ 1222 Water Column . . ., . g, 12.06 ¢
Totai Flur of Chesical -- k3 / day  4.6232-95 dethic Sedisents . ... .. ... 87,04
Chezical Transicraations: . . ., 86.69 % Total Plug of Chemical -- k3 / day  4.8282-0§
Bioinqical Transformationg: L . . . 5.00 ¢ Chearcal Transforsations® ... .. 94,72
Yalatilozabivg: o0 ot h v h ST Biological Transforsations: . .. . 0,498
Water-borne Exgort: L .. ... ., 13.00 % Volatilization: . ......... .26 %
Water-borne Bzport: ... ..... 5.02%

) . ) Eeosystem: TX P8-S froe = 2% bulkd = 1.30 60 4
c.3ysten: IX 2-5-§ Iroc = 2% Balkd = 130 604 Chemical: Aversectin Bl
Cheatral:  Averseetin 3; .

------------------------------ oee Table 20.01. lrposure analysis at the elapse of 60 .
Table 10.01, Ezposure analysis it tie elapse of 60 days, - 3 ‘ ! 4 - days
Teteseesesssesecsesacecrerteecnosctenntentantrnottsecarenenen Exposure Conceatrations:
Exposu" Zoarentrations: 33333323335333332238332
:::::::;:::::;:.:::::::: ) la?u{“co(lu’,né) AR08
aer Lo, ush: 0 s 0 8 5 2 0 0 0 0 s e [ -
TCtaE " IlrJ) LI I B N I 2 R I I I 1.110!.05 Di"olve ‘ IL) 2 0 2 0 5 0 9 o @ 1-]93!'05
Pissolved ag/l) ... 0. v 0w 1L104E0S Planktos (ug/gdey) o o 0 oo w o o 252620
Plankton tug/s dey) o o o 0 0 v W 2.802E-02 Beathie Sedxaenzs:
deathic Sedizents: : fotal (m/kgdey) o . 0000wy 2070203
T')til ( /Kg ‘i:y) LI S N T T T S 202382'03 013331“ ("IL Pore’ * s 0 8 0 s 8 lo788€'°$
Dissolved {3g/h zora) o w v 0w 0w 1,303E08 Beatios (ug/g dey) .. .o ... L20E-0
eathes (ug/gdey) oo v v o u . 2.5268-02 ,
, fate: Current Resident Mass -- kg 2.3052-03
ate: Current esident Misz -- kg 1.8748-0) s:32 Water Coludd o o o v v v v 00 v v 12,35 %
3232 'at’.rcala.n LI I N I N N Y 12.15 .0 Bln:hlc Stdlﬁltl s 00 0 0 608 0 ".65 t
Beathic Sedisents . 4o v o v v 4« §7.55 % Total Pluz of Chesical -- kg / day 1.2688-08
Total Flug of Chemzal - kg / day 2.8088-29 Chemical Traasforsations: ..... 92.30 8
Chemical Transfcraations: . .. .., 37.41 % Biological Transforsations: ... . 8.00 %
Biological tramsforsations: . ... 0.00 % Yolatilization: .. v v v v s v 0.26 %
Volatliizabion: . . o v o0 v v v 0.5 % Vater-barne Brpert: ... ... .. 1.4
Watez-borne Sxports o 4o 4. v 04 12.14 %
Beosysten: I P-§-§ froc = 2% bulkd = 1,30 604 Ecosystem: TX P-§-§ froc = 3% bulkd = 1,30 60-d
Chemical: Aversectin Bl Chemical: Avermectin B!
“able 20,01, Ziposure analysis at the elapse of 120 daps. fable 20.81, Eiposure anaiysis at the elapse of 120 days.
Erposure Concentrations: Erposure Conceatrations:
23333333332332353:323z822 2233332233333
Water Coluse: Kater Column:
?Gt:,'. !:‘ll'.! v @ % " 0 v e e 0w 0 5.5553‘95 : - Tﬁiii ‘ I‘:g; N EEEEE S.iszi'ﬁs
Dl"(ﬂ’l!ﬁ"lb} 2 ¢ 0 5 0 0 ¢ v 0 ‘05293.0‘ Dl"ol" ( IL) 2 8 ¢ 2 2 0 8 0 5.3035'06
Plankton (ug/gdry) ¢ v o o v v o o 4.2092-03 Plankton {ug/q dey) o o0 W v o . o 1.0512-02
Beathie Sedipents: Benthic Sedisents:
Totall( 159 3;7) ARRREERS %’%%%%.%% Bqtall( lﬁg 35?),. EEEREXX ‘%.5335-%%
Disso]ve () I Y 1) issolve 28} o o o v w0 s T.429E-
Beathos (ug’? dr;? e v e e e 1.0512-02 " Benthos lug’? dr;? oo s e e oo 1307802
e: Current Zesideat Mass -- k 7.6878-04 Fate: Current Resideat Mass -- kg _ 9.7308-04
'3': c r:ﬂ.!t Collun * 0 8 0 0 ng 2 08 8 8 2 0 12tll g 3333 "ter‘Cﬂ{“n LI R R 'g * LA 12‘22 “
’ Benthlc Sedl!ﬂtl e 9 6 & 9 0 0 ¥ 7-89‘ Bentblc sedlnllt! 0" s 0 0 0 00 37073 s
fotal ?ius of Chemcal -~ kg / day  1.134B-0% ‘Total Plus of Chemical =~ kg / day  L.4LIE-03
Chemical Pransforsations: ... .. 88.71 ¢ Chesical Transforsatioas: ... .. 90.15 kS
Biological Transforsations: . ... 0.00% Biological Transforsations: ... . 0.00 %
Volatilization: . oo v o v 00 v 0.25 % Volatllization: .+ ¢ ¢ o 0o v 0 v o 0.26 %
Water-borve Bzport: . . ... ... 1L04% Vater-borme Baport: . ¢ o v 40 . .50 %
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s A et e sl v . Li843 2. CE e
Ches,calt Aversesniy 8} Chemizal. Aderaertin 3
IR B salpna ot e chpre ot W0 Gt WAL B i e s
Biposure Concentrations: Eiposurs Concentrations: 77
3333333333233 33232523322 2333323332822z
Water Colusm: Water Zolimm:
Total (/0 o ovnennan. LESIE-DT ol (210 .. R
Jissoived (g/L) . 0w v o u . T,8248-07 Dissalved (ao/L) L ., , .. 1.0023.%
pgiﬂktﬁa (ug _dr’) S 08 s 0 0 0 1-‘18!‘03 PIanktOﬂ (“g’a df” L R I I ) :-8152'33
Senchic Sedigents: Benthis Sed:zants:
®otal (33/'(9 s L N 111 KT Tatal 1 135 dry) T S B
Sissolved {33/Lipore) Lo L, L, 1.0028-06 Dissalzed 'y core) L., L L., 11300406
E‘_l’nt.'n'-; ;L";l‘g d\'y) LI R T Y :‘“6!'03 3'3.’.—'.(,5 ‘lglq dfr) L ] 203:‘2"}3
fater Carzent fesiient Mass -- g 1.321E-C4 Fate: Current Zesident Masg -- g 1695204
$=:2 wa’.tr C":‘Alh LR N 2 T I R T Y 12016% 322 ’3':9.’ C"';‘;‘l-‘. LA AN I N D T T B B Y ‘.2.:5 ‘n —
Temtsie Sedinents L. L. .., . 87.84 ¢ Beathic S=dizemts . . .. .. ... 7308
Tolal Fiur of Themeal - kg / dap  1,9748.2 Tota] luz of Theyiesl -e kg ) day 2477236
Che3iral Transformationst L, L, 19,38 ¢ Themical Traasformationst L. L .. 39,50 4
Biologieal Toansloraaticss: L. L, 208 8 3ivisgiea! Traasformations: . . ., foet s
Polatilization: oo e e e e . Y Volatilizatien: oo v o v v v v Ty S
Watar-dorae Export: . . ... ... BT Water-borns Baport: ... ..... 035
Bensystem: 7X £-5-5 froe = 2% bulkd 2 1,30 €3 4 Ecosystem: 7Y 2-8-5 froe = 2% buikd = 1.30 04
Chesical: Averasectin 31 . Chenical: Avarzestin 3]
Table 20.01. Troosure analysis at the elapse of 364  days. fable 20.51. Exposurs analysis at ihe elapse of 160 daj3.
Ixgesize Concentraticis: Brposure Concentrations:
233333333333 328z233:8z232 333333333222z
#iter Column: Water Colusn: )
Tct't: I!FIL) LIV T T T B S S S p2822'°7 Tat‘l ( lrl) L I T R R R S "15'3
Dissolved (29l v s e s L2ISE-07 Dissolved (ag/L) + .04 v v w . L1.2NE-07
?ilnktcn (ug. df’) L R T S S 'Y . LI ) ol]‘ 'U‘

Benthic Sedigents:

l

l

1.311e-0 - Plaskton (ug/g dry) .

Beathic Sedx:en}s:

total (egflgdey) . o 000w v v 2822

1.63

2

l

22-08 Total (I%Ikg IR 56
. Dissolved (3g/bpore) o o0 v v o, 1.6318-87 Dissolved (3g/L pore) o v ., 4 v . 2.2170-07
Benthos (ug/g dry) .+ o0 v v v oo 2.9598-2¢ Bentt~s (ug/g dey) o0 0 o w v . H0192-04
ate: Current Besident Masy -- kg «158-05 Pate: Current 3esident Mass - kg 9212-08
3333 Nater Cnitln L R R S 12.1‘ ‘ 2333 Hater Coluin LI I I A N N R TR A 0 6

Benthic Sedisents . ... ..,... 87.54 Benthic Sedizents ., .. .

Total Flan of Chesical == kg / day 1.1482-07 umnmﬂmmuunfM‘Wm?

t
Chemical Transforsations: .., .. 89.41 ¢ Chearcal Pransforsations: ..., .. §
3:0lagieal Transformations: . . . . .00 % Bioloqical Transforsaticas: .. .. 0.09
Yelatilizasiont 4w v s v v 0 w0 0.25 % Volatilization: . ......... 0.2§
Water-borae frport: ... ... .. 10.31% Vater-borne Biport: ... ., SRITITT 8 )1
‘S!mlnﬁm of the Envirormentsl Fate of Avermactin 81 in an Aquatic Ecosystem with EXAMS 11 54
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